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Mortality Experience of a Cohort of 

• • Vinyl Chloride-Polyvinyl Chloride Workers * f • ^3Q 

by 

V/llliau J. T.icliolsou, Ph.D., K. Cuylcr Hammond, kcil)., 

Herbert Soiclnau, M.Ll.A. and livin': J. Selikoff, M.Ij. 

Since the publication on January 24th, in the Wa ll Street J ournal, of 
throe deaths fro* heaansiosarcosta of the liver in polyvinyl chloride production 
\.orj.or.*, a.„ the D.l. Goodrich facility in Louisville, considerable data of scion— 

. tixic .'.r. teres t have huts a forthcoming:. The data include the results of ongoing 
animal experimentation, some clinical results on working populations , 2-5 and re¬ 
ports of other cases or deaths from liver hemangiosarcotaa- in vinyl chloride- 
exposed workers . A remarkable amount has been accomplished in a short three- 
and-a-half-jr.outh period. However, to fully define the extent of the health 
problem associated with vinyl chloride exposure, JLt is clear that epidemiological 
approaches must be extended to include many individuals observed over sufficient¬ 
ly ^ 0 , k' i ;C ’eels of time to allow the full scope of any excess disease to be 
manifest. 

While studios on the causes of death of exposed individuals offer the 
possibility of obtaining much more useful information, one must recognise the ex¬ 
istence of several limitations. Firstly, they are difficult and time-cousumln;: 
to accomplish; one must trace and determine the status of all individuals having 
a defined exposure. This presents no difficulty for those workers still employed 
or retired and receiving company pensions. However, many individuals will have 
left l he employ c.f a company prior to retirement and must be traced in order to 
obtain complete data. Secondly, sufficiently long follow-ups of exposed individ¬ 
uals must be completed. In other circumstances, it has been shown that occupa¬ 
tion..11/ induced cancers nay take 20, GO, ever. 40 years before appearing in j^opu— 
lations at risk. Thus, studies conducted over a short follow-up period may be 
misleading in that they are dominated by causes of death unrelated to the worker’s ’ 
.exposures. Thirdly, sufficiently large numbers of workers must be included in 
scon iudj.es to allow meaningful statistical considerations to be applied, pnr- 
Mcu.larly in causer, of death that are found relatively f ror.tiuirl ly in the general 
population. Fourthly, in such studies it is most desirable to have accurate 

information on vinyl chloride luvo'lj to vdvic.lt individuals in the cohort were ex¬ 
posed . 

At this time, m. fortunately, the relatively recent use of vinyl chloride 

*1 *' ** :> ^ t/ *"' l: “ 1,u> Ju<l,r y f,r having each, or ev«-u any, ol the preceding Jour 

Ibis; Mudy was supported by (Irani. US Ooygtt ..f t»r» Mu t •.«*»:« | «:«•:() tutu «>( F-vivo.t- 
V ■•nll't {.*••IviiCfil, «»!' lh- ll.giar! ! of ilea I Ui, K.lu. a J i mi a,:«: 1 fa re . 
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criteria satisfactorily fulfilled. Nevertheless, the urgency of the health 
problem resulting lrom past vinyl chloride exposures requires that all available 
preliminary data bn scrutinized. Thus, an initial cohort study of vinyl chloride- 
polyvinyl chloride workers was undertaken at a major production facility. 

Utilizing Union and Company records, a cohort of 257 individuals has 

been established, each of whom had been occupationally exposed to vinyl chloride 

for at least five years subsequent to 194G in a polyvinyl chloride polymerization 

* 

facility, having begun employment in the period 1946 - 1963. This included all 
individuals so employed in this plant during this time. V/c have determined the 
mortality status of these individuals from the tenth, anniversary of their employ¬ 
ment through April, 1974. The five-year exposure criterion was established for 
this preliminary study in order that the effects of significant exposures be es¬ 
tablished. The criterion that observations would begin only after ten years 
from onset was selected so that one might focus on the long-term effects of vinyl 
chloride exposure. While the exposures began in 1946, only a relatively few in¬ 
dividuals were employed prior to 1951, when a significant increase in the work 
force took place. Thus, the majority of the cohort had a bare 20 years or le-.s 
from onset of exposure. *- 

The initial production facility consisted of six vinyl chloride monomer 
reaction vessels, a polymerization complex of four reactors, and’a building for 
drying and bagging operations. From 1946 through 1950, seven men and one super¬ 
visor per shift handled the operations in all three areas. Thus, the production 
work force was approximately 30 men. In 1951, a significant expansion took place 
in the production facility; 16 additional polymerization reaction vessels and 12 
monomer reactors were installed. The work force at this time expanded to approx¬ 
imately 150 hourly employees in the vinyl chloride and polyvinyl chloride opera¬ 
tions. The only other significant change in this manufacturing complex came in 
1960, when the production of the vinyl chlovide monomer ceased, due to the local 
unavailability of raw materials. From that point on, Die vinyl chloride was 
received in tank cars from Texas. Little change occurred in the total work force, 
however. 


OX Die 257 individual'; exposed since 3946, 255 have been 1 raced and their 
current health status established. Of the 251* so traced, work histories and, 
to a large extent, medical histories, have been documented. Table 1 shows a 
summary of their work activity during their first ten years of employment in the 
PVC production facility. The majority of Dio 255 were employed directly in pro¬ 
duction. Typically, the firsl Job of a uewly-hi red individual would be l.ln* bagging 


jf, 

V.'c nru grateful to the Coonv'ur Tire and laihlicr Company and to Local 
Oil, f'liciHic.i 1 and Atomic Workers Union for their cooperation Jo lhl:i 


8-277 of 
tracing. 





•Oi till* rosin lor shipment. During the course of this work, he would ho period-, 
ically assigned to reactor cleantng or drying machine operation duty. Such t 
cleaning operations were required weekly for each polyi.erlnation reactor and were 
routinely done without benefit of xesp..ratory protection. As a man gained se¬ 
niority he could bo transferred to the reactor operations'. In this job, he 
would bo concerned with the operation and control of the polymerization process. 
On overtime, however, he might also be asked to engage in reactor cleaning op¬ 
erations. Additionally, whenever leaks or accidental releases of vinyl chloride 
occurred in the reactor area, the possibility of high exposure existed. 

Nearly one quarter of the individual:; were employed predominantly in the 
maintenance department. Here, individuals would be assigned to correct mechan¬ 
ical problems anywhere in the plant. During times of mechanical breakdown in 
the reactor facility, their exposure to vinyl chloride could be significant. 

In general, however, this group would not experience extremely high exposures 
as often as those who would have engaged periodically in reactor cleaning. 
Parenthetically, one should note that a portion of the work experience of main¬ 
tenance personnel may have been as production operators, but, in these cases, 
it would total less than five years. 

A third group with lesser exposure was that of 2G men in the shipping 
department. Here, exposures were to gases that may evolve from the dried resin 
and from vinyl chloride released in other areas of the plant. A fourth group 
of 18 individuals, also with a lower exposure, was composed of laboratory per¬ 
sonnel, testing the quality of both incoming chemicals and outgoing products, 
because of the small number of individuals in the latter two groups, it was not 
practical to separately analyze their experience. They arc thus included as 
part of a total cohort of individuals exposed to vinyl chloride in this one 
plant, although they may dilute somewhat the experiences of individuals with 
high exposures. V/c have excluded from consideration in this cohort individuals • 

who were employed exclusively ns plant guards or who worked outside the reactor 
and dryer buildings. 

No data exist, as to the levels to which these individuals may have been 
exposed in past years. Generally, measurements that wore made prior to 1072 wore 
to assure that the explosive limit of vinyl chloride r:»« not exceeded in plant 

operations. As this limit exceeds 30,000 ppm, it has little relevance to current 
consideration of health effects. 

Jn reviewing work practices and clinical symptoms experienced by individ¬ 
ual., in the pi.ml, it is clear Hint vinyl chloride concentrations could have boon 
extremely high. AUl.nigb reactor:; were purged at HO inches of vacuum /or up to 








Minutes prior to opening, u considerable amount of unroacted monomer coolil 433 
remain in the vessels. Thin wan removed by insertion of an exhaust hone tbrou-h 
the manhole eover to the bottom of the reaetor vessel. The air pumped from " 
the vessel wan /su a,ly vented into the reaetor room. The highest exposures 
occurred during cleaning when a man entered inte the reactor to scrape the 
polyvinyl chloride rosin from the walls and agitator, and ur.reaeted monomer was 
released. Some data on the degree of exposure can bo obtained from information 
. p.ovidod by the employees during physical examinations of the current and past 

employees conducted in March of 1 U 7-1 Over SO" 

u ' cr J °.<* of a croup of current and past 

employees experienced symptoms of dizziness, headache or euphoria durin- work 

periods, and 14 out of 354 experienced concentrations sufficient to have caused 

oas of consciousness. Thus, peak exposures may often have exceeded 1,000 „ p , a 

end, during acute episodes, may have approached 10,000 ppm in the production 

facility. 

Table 2 shows the age distribution of individuals in this cohort as thev 
catered the period ef observation, that is. o„ the tenth anniversary of their 
employment in the production facility. As one enn see, it was a relatively young 
Creep and one in which little disease and few deaths would be expected to occur 
VO 50 /a Of the .non were under age 37 as they! entered the cohort. 

information on the current status of the. 257 individuals ;L„ the cohort 

iS y n in Tnble 3 - 0ver half are presently employed in the polyvinyl chloride 
plot action facility, although not all in areas with vinyl chloride exposure, f* 

individuals working elsewhere or retired were interviewed ns to their current and 
past employment, current health, smoking habits, and alcoholic consumption. This 
vas done to verify exposure history and obtain information required lor future 

prospective observation. 170 individual- in 2 

1 dual .a in the total group were examined. 

34 individuals were found to have died nnri . * 

ujxu and tvo are as yet unl.rac.ed. 

* ‘ ' ' —- -- 

Contact was mage with individual* in Worlds. California, Louisiana, C o,„,,, 

sn„ many other states and Canada; all told, 2d „f the 82 Individuals traced wre 

found alive in states other than New York. In accomplishing the trnotng ef over 

' 0t thn 1C3 - t " a " —»HS. we owe an enormous debt to ,ho ..be,., 

of the Oil, Chemical hud A.omie Wethers, Loral 8-277. as Individuals were 

traced d.roc.ly through Personal information oh.o.nod from Union Members. 

IX'rtlrular, we would also liho to nchnowlcdgo the eousjderablo time and offer, 
put into this trarlu,: h, Mr. Urn CrUelll, formerly of ..oral ,1-277. nnd ilr.Prauh 
1,10 .nl.u) •Science.*; o,*y. 



Table 4 shows the expected and observed total Mortality and mortality 
from cancer in different periods of time since first exjjosuro to vinyl chloride 
for the group of 255 individuals traced for the study. Although observations 
are limited, the excess in total mortality and in deaths from cancer is un¬ 
usual, considering the relatively short period of follow-up in this study. The 

specific causes of death are listed in Table 5. Of 1 he 21 d'uthn, three wore 

6 

due to hen angioaarcoim of the liver. Each lias been examined and characterized 
by l>r. llans I’oppcr and l)r. I.ouin U. 'J’hopif.3 of the National Cancer Institute and 
is included among other tabulations of hemangiosnrcoma presented at this 
conference. Additionally, one death was due to bleeding esophageal varices 
consequent upon cirrhosis of the liver. Information solicited from relatives 
and follow workers concerning the individual's drinking history indicate only 
very modest alcohol consumption and suggest that this case, too, nay bo causally 
related to the individual's exposure to vinyl chloride. Among the other cancers 
resulting in death were one glioblastoma, a lymphosarcoma and a reticulum cell 
sarcoma. Our observation of a brain tumor and two lymphomas conforms to observa-- 

p t 

tions in other vinyl chloride-exposed populations and suggests the possibility 
that their orig'''’ may also be related to vinyl chloride exposures. In addition 
to the above, three other malignancies wore the underlying causes of death in 
thin group of 24 workers. 

The details of the work histories of the three workers who died of 
hcmangtosarcoma and the other possible occupationally related cancers appear in 
Tabic 6. AH but two worked extensively in the polymerization facility. 

All of the hcnangiosarcomas occurred in individuals who first, worked 
prior to 1951. As the time from onset of exposure increases in cohort members 
with similar exposures, it may be that additional cases or occupational cancer 
will occur in this gitoup of workers. 

In summary: These data arc derived from early follow-up of individuals 
exposed for five yearn to vinyl chloride in a polymerization facility. At least 
17% of the deaths that occurred Ww.v causally related to exposure to vinyl chloride 
longer periods of observation arc required to provide information concerning the 
full spectrum of vinyl choridc induct'd malignant:Jen, and their incidence among 
exposed workers. 

These data speak for the need to prevent exposure to vinyl chloride and 
for surveillance and early disease detection of those who have experienced vinyl 
chloride exposures in the pant. • 
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Table 1 


Major Work Activity of 255 

Individuals 

During First 10 Years of VC Kxnnou-e 

PVC Production 

(reactor operation, 
reactor cleaning, 

P\'C resin bagging) 

151 

Maintenance 

CO 

Shipping 

26 

Laboratory 

18 


Total 


255 





mums 


. ' / 


• 





S 


$ , ./ 


i" 


A 








Individu 






















r 

L 


433 



r 



r 



c 






r- 


a 

C 


t- 



c 

Cl 


.V 

1 

r- 


c 

Xl 



c. 



cl 


m 


0) 

m 

to 

u 

CM 

X* 

p 


Cl 

Ui 

t 

rH 

o 

( 

• 

pi 

0 

rH 

v% 

E 

* 

W 

< 

N 




4-> 

CO 

9 

cn 

o 

O 

u 

til 

c 


9 

a 

£ 

U< 

u 

o 

o 


r-i 

o 

CO 


c 

9 

Pr. 

*H 

O 

r: 

co 

•H 

•H 


9 

4-> 

cn 

a 

1-1 

f< 

> 

Cl 

ci 


4-> 

o 

r 

W 

>« 

o 



1. 

cn 


(X 

9 



cl 


in 

O 


5 

*r» 


cl 

»n 


c» 



Q 

u 



o 


XI 

Vc 


o 



> 

Cl 


9 

X3 


o 

•H 


in 

In 


.o 

O 


O 

rH 



.9 


XI 

O 


9 



cC 

r-l 





*13 

r • 


C) 

4J 


■*-> 



O 



«> 

o 


P, 



X 



w 

n 



c 



0) 



o 



p. 



o 

• 

ci 

cm 

i 

w 
CM | 


V) 

ID 


01 

• 

X 1 

CM 

I 

O 

CM 


in 

i- 

co 


o 

on 


o 

01 



to 

•rl 

« 

<■» 

to 

>1 

cl 

o 

>• 

n 

o 

M 

o 

n« 


V) 

.Cl 

O 


M* O 
CM 


O 

o 


o 

<0 


n 

.Q 

o 


w 


n 


CO 

O 


cn 

O 


w 


o 


CO 


ts 

o 


w 


co 


CO 

• • 
ID r-1 


CO 

.Q 

O 


P 

M 

M 


t-l 

10 


PI 


CM 


.9 

tn 

t. 

•C-* 

o 

c> 

it 

cn 

« 

o 

:j 

n 

o 

cl 

it 

tc 

o 

u 

O 

r-i 

rH 


r-l 

H 

Cl 

to 

C 

«< 

9 



cl 



O 





Table ft 


Causes of Death Amon«r 24 Workers 
E»P O S od to Vln^ l Chloride lor’ 5 or , |W v „,,. 

Cancer of all cites 

9 

Hemangionarcoma of Liver 3 
Neoplasms of Lymphatic 
and Nemantopoictic Tissues 2 


Brain (Glioblastoma) 


Pancreas 
Colon 
Bone 

cirrhosis (with esophageal varices) 
Post-Operative Wooding (Cholelithiasis) 
Cardiovascular Diseases 


1 

1 

13 








Histories of Individuals Dying of Selected Causes 






* . IKtpat'l'ri-T.t »*C I.ahov, Vii'.lill’tffcvn, D.C. 

Juno Mi, JOY-l 

+ r /!/ 

Statement of br. lvvtm; .T. Suli!::!! “! hearing t. ^ 

Si.u.unrd for control of vinyl chloride hazard.; 

A little ov'tf fouf months ago, the Department o.i labor coniineail Jiom- 
in.'s for an emerge..cy standard for vinyl chloric!;. 1 siggost that it 

i. «; a tribute to ‘-cicnitifita in our country end elsewhere, to tin: respon- 

j, ih)e cover.;-- 0:1 L agencies, particularly 'national Jnavitiuo tor C.oi.- 
jmtionol Safety and Itaalth, to many leaders ot labor unions representing 
v/or'.xrs at, rial: of vinyl chi. ride-.ar.sociatecl disease am! Lu equally co::- 
cor»-rt loaders of the plasties industry, that an extraordinary Mount 

of infor.no.cion lias been gathered and analyzed in the weeks that have 
passed, information which now allows ns to better judge the difficulties 
we fact; and to consider the steps that need be taken for their correction 

and control. 

J would pay particular tribute to Dr. Marcus U. Key, Director of NCOS!!, 
who rapidly deployed the limited resources at Ms disposal, '« » manr.ar. 
which almost made us forget how scant and how few these voro; to Dr. 
Joseph K. Wagoner ami Dr. VilUtur. 4. bloyd of his stuff, whose total 
dedication and diligence was p-.-rhaps responsible for this .Impress j.on 
and to Mr. Vernon Hose whose industrial hygiene effort:, o. :/>n.,t- a tod 
professionalism at its best; and to their colleagues in 
jj.CC.iSI! whose support made their efforts so fruitful. J call attention 
to the careful, continuous and detailed efforts of I)r. Cla-k ban in, Jv. 
nr.d Dr. Henry Fall; and their colleagues of the 'h.rmtunicaV- •‘is-iaso 
Center in Atlanta, whoso parallel and sui^cv-'j.tary help l- •IfC-^l v.:-.: no 
notable; to Dr. Hans Popper and Dr. I-outs H. 'tla.m::!; of the balloon I. 
lnntitues of Health, whose brilliant and authoritative pathological 
interpretation:; provided scientific bedrock to* the developing clinical, 
experiu.cmtal and epidemiological studies. It iff difficult to overos l u.»: 
c-ontrlbulion. K'.t only did they quickly establish the characteristic;. c 


Professor of Medicine, Mount Sinai. School of MedieLno of ‘ho (.1 ly l’.nv 
ersity of .New Voik; Director, Ihivi von.ienlI Sa ionec-:, l.r.boro lorj , .remit 
Sinai School of Ta dic:in:-, Co -Cnal rw.-n, VTcn king <b.,up on '•'•vic.iy 
Vim) ChU.rick- Polyvinyl Chloride, K.-/ V.»» 1. Acad- my ul J.clc.ir.-M 
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tlic liver angiosarcomas wlileli wore found among vinyl chloride workers, 
but they have established uuch of the spectrum or associated liver 
disease which promises to help explain the mechanism of the in.lury we 
see and give guidelines for its clinical mauagor-ent and treatment. 

I cannot refrain from proudly pointing to my many scientific colleagues 
v/ho, start)ii,' almost from scratch, have been able to rapidly develop 
n very large amount oi clinical, epidemiological, toxicological and 
experimental data, which now forms a secure background a-ainst which 
our discussions today take place. Here, colleagues from abroad have 
provided much help, includin'' Dr. Maltoni of Italy, Dr. Laibach, Dr. 

Mars teller, Dr. Vcltnan, Dr. Lange, Dr. Cedigk, Dr. Volkheiuor, Dr. 

Muller, Dr. J’uhe and others in Germany, Dr. Suciu of Romania, Dr. 

Sakcbe of Japan and others of our colleagues abroad, as well as a 
phalanx of capable American scientists, including Dr. Creech, Dr. 

Jaeger, Dr. Gehring and Dr. Rowe, Dr. Berk and others in this country, 
including my colleagues at Mount Sinai, Dr.Nicholson, Dr. Hammond, Dr. 
Lilis, Dr. Daum, Dr. Anderson, Dr. Fi.sehbein, Dr. Frank and I)r. Osier. 

Perhaps it is a sign of the times that there have been so many val uable 
contributions by both labor and industry, where the help aJCorded by 
Dr. Johnson of Goodrich and Dr. Johnson of Goodyear was merged with the 
drive of Mr. Belic/.ky of the Rubber Workers and Mr. Ma/./.occhi of the 
Oil, Chemical and Atomic Workers, whore the judgment of Mr. Vittone 
was matched by that of Mr. Clayman, where the Mimical Workers, the 
Steel Workers, the Machinists and oilier Unions rani, side by side with 
Firestone, Tonnoco, Dow and similar ;onipunic.». 

One explanation Cor the intensity of the effort and bread*h of its 
application is that the vinyl chloride problem is neither peripheral 
nor esoteric, but central to major U.S. induslry. '‘here v.: s unspoken 
recognition from the announcement of the first three cases of angio¬ 
sarcoma of the liver at the li.F. Goodrich plant in K.uisville. Kentucky, 
that we might be dealing will*, not a rare disease of some 1 , bOO vinyl 
chloride monomer production workers and S.OCW polyvinyl chloride polyver- 
iv.al Ion workers, but wi II. conceivably many hundreds of thou-.and.s polyvinyl 
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product Lon v/ovkers, fatshioidng tills useful plastic into thousands of 
products — and possibly exposed to vary In;: levels or residual vinyl 
chloride monomer \.lulo coin;: so. V/e have learned frem beryllium and 
from asbestos, that the hnz-rd night not stop at the factory gate but that 
it night invade workers’ homes and the neighborhoods about vinyl 
chloride-polyvinyl chloride facilities, that transport and storage 
night present unsuspected risks• The* National Institute of Nnviron.noiiini 
Health Sciences joined NIOiHl and the Occupation'*i Safety and Health Admin¬ 
istration i*i studying the dimensions of the problem. 


Because of these achievements, 1 am optimistic that wo will ho able 1o 
control vinyl chloride ha-curds, that the extensive and important indus¬ 
try based upon use of polyvinyl chloride will continue to flourish and 
expand — at least, as far as our petroleum supplier, allow us to. However, 1 
would immediately add an important condition. The critical constraint 
is that we eliminate health hazards ass ociated wit h product i on of the 
monomer, its polymerization and the use of the polymer. It is unlikely 
that the curious calm which enveloped vinyl chloride to:: icily fov 35 
years will in any way continue. Mars to Her of Bonn, speaking at the 
New York Academy of Sciences meeting on May 30, found it "quite remark¬ 
able" that the Uussian report of liver damage j.iv 10**9, in more than 35% of a 
group of vinyl chloride worlwrs,was only marginally mentioned subse¬ 
quently and ho noted further that oven after 1901, when four research 
groups presented their results on chronic toxicity of vinyl chloride, 
continuing large scale studies were not undertaken and the importance 
of the observation?, seemed underrated even by the authors themselves. 

Perhaps the most graphic description has been in the title in a leading 
article in the Now Scientist of June 1^, 1974, which read "Science 
paused — and 17 died". The central issue, then, is control and elim¬ 
ination of vinyl chloride health hazards, particularly Use neoplasms 
which have been discovered associated wills vinyl chloride expositive. 

During these four days of hearings, it is likely that many aspects of 
the problem will he examined, discussed, debated, argued. 1 suggest 
thill the relev:.lire et these dclialcs ami contributions bo measur. d by 
whether or not they add to Use likelihood of hazard control, by whether 
they provide an additional margin of safety, or subtract from it. 
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Mount Sinai Investigations 

During the par.t four months »y colleagues and I at the -«oiint Sinai School 
of Medicine o.‘ the City University of New York have initiated a broad pro¬ 
gram of vinyl chlorIde-polyvinyl chloride research. These hare ranged 
from studies of vinyl chloride transport in Cue blood (Professor Gerald 
O.stcr) and investigations of genetic damage under Professor Kurt lllrshhorn 
with AJa! 1 D.icaLnian, to evaluation of histoputhulogy by Professor liana 
Popper of our Department of Pathology. Clinical, physiological and epi¬ 
demiological studies have had the valuable, broad support of the Kalional 
Institute of Environmental health Sciences and the statistical and epidemi¬ 
ological approaches have been strengthened by the support of the Environ¬ 
mental Cancer Kesearch Project of the American Cancer Society. 

Our clinical field studies have included examination of over 1 vinyl 

chloride-polyvinyl chloride polymerization workers, including 3;V1 current 
and former workers at the Goodyear Niagara fails plant, *3i omployc.es at 
t j,o Dow, Midland, Michigan facility and 401 workers at the South Charles¬ 
ton, west Virginia chemical plant. Some two dozen workers of the Tenneco 
operation in New Jersey were also examined. Approximately throe—quarters 
wore currently employed and one-quarter had cither retired or sought 
other employment.* 


Extensive studies were undertaken including full occupational and medical 
histories, specific analysis of symptoms thought to he associated with 


Vo acknowledge with gratitude the valuable assistance given us in those 
surveys. The Oil, Chemical ami Atomic Workers Union, local R-.'<7/ was 
extremely helpful and the Goodyear Company { ,-really facilitate,’, 
oar research by making available its records and providing the necessary 
x-ray ’facilities that were needed; in Midland, Michigan local ■•MC'ia of the 
failed .Steelworkers of America helped us notify the vovkers concerned 
nr.d arranged lor appropriate examination fae ! I i t ies hi the Midl-in.l^. 
Co.uiunilv Center. Unfortunately, a strike wa.s in progress at the lime 
of the survey; despite this, l*»w *Jc fell l i s I *s, i lie l ml i ng Dr. It. .Holder and 
Dr. V.K. Ko.e, faciJ Haled our inspection <>r Hie vinyl opera l ion at the 
plant. In South Charleston, the Union Carbide Company placed all of 
its medical facilities at ourdispmi.il; this cooper.:Uon, l-geii.er wi ti. 
Iliat. ol I.ooa1 of the International Association »*l 1 ■ 1 b i m s l.s, greaiJ.j 

assisted our work. 



vinyl chloride exposure (liver, gastrointestinal, pulmonary, skin, bone, 1 
endocrine, etc.) symptoms of peripheral vascular chances Including Haynaud 
syndrome, status of immediate family, including previous stillbirths 
and miscarriages, detailed smoking histories and history of alcoiiol 
intakef Physical c-xauinuLion including Jicart, lungs, oropharanyx, hands 
an<I feet, abdomen, blood pressure, skin. Enlargement of liver and/or 
spleen was sought and an Allen test was done in each instance. Pulmon¬ 
ary runelion studies included u broad battery or ventilatory studies 
ami x-rays were made of the chest, hands and feet. .Subcutaneous fat 
aspiration- biopsies wore made of a large number of selected workers 
in Midland and South. Charleston, while chromosome break studies have 
been undertaken of selected individuals in the Tenneco, Niagara Falls 
and Soutii Charleston groups. 


In nil cases, an extensive battery of blood tests have been undertaken, 
including the usual standard of biochemical analyses (blood- 

urea, nitrogen, sugar, creatinine, uric acid, cholesterol, phosphorus, 
calcium, bilirubin, serum protein, serum albumin, as well as alkaline 
phosphatase, SCOJ, ID! I and SGKT, CISC’n were done, including platelet 
count:; in cacli instance. Urine examination included microscopic study 
of Ihe sediment. Additional tests included tsrav.-* lor fibrogen split 
pro lei ns, tcrura protein electrophoresis, alphafetoprotein, Australia 
anligen, nntimi loehondrial antigens, nnlisnooth muscles antibodies, 
anti liver antibodies, Estimations of carcinoma embryonic antigen 
levels were made in each case; for this, v/c gratefully acknowledge 
the assistance of the Hofiinan-kallocho Laboratories. 


V ‘- : " v still in the raidst of analyzing the results of our surveys in 
.’• ii h igau and West Virginia, Findings are available, however, of our 
st»" is in Niagara Falls, and were recently presented at the Inter¬ 
im I tonal tie..-ting on Vinyl-Chi.,vide-Folyvinyl CljJoi-idc* convened by tlie 
New Ye,!: Academy ol Koioncos Way 10-U, Cop es of thus. pro.- enta- 

tiun , mad-i by m ( o.l.leagues! ki lls and Dr. .Nicholson, are being 

submitted for the record, so that details might be readily available. 


The plant is an b.ijKivlant o:n», and has. 
nific'tnt proper I ion of I'.S. l’VC output 
oi six vinyl. cliJorid-.* monomer reaction 


oxer Ihe years produced a sig- 
Tho initial facility cons.ir.1ed 
ve usels, a polymer i/.u l ion complex 
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of four reactor *j misi.w and a building lor dry inf; and bagging operations. 
Kvoi.i 1916, when the plant opened, through 1950, seven nen and one supervisor 
l>ev shift handled the operation for all three areas. Thu?;, the production 
force war. approximately 30 men. In 1951, a significant expansion look 
place with If. additional polymerization reaction vessels and 12 monomer 
reactors J rectalled, leading to an expanded workforce of approximately 
J.V) Jiourly employees in llie VC-l’VC operations. In 19G0, the production 
of vinyl chloride monomer:; ceased, liein;; received from that point on fc in 
‘tank cars iron Tox.’-s. I*itUe change occurred in the total wort.force, how¬ 
ever. 


Co March 9-11, we undertook a survey of the workers in this plant, includ¬ 
ing 2G7 currently employed (virtually the entire current production work¬ 
force) as well as 87 former workers. In both groups, exposure for same 
had started .in 19-1G, when the plant opened. 197 of the* 354 men had worked 
for 10 years or less and more than half wore uniter 40 years of age. Only 
52 had worked lor 20 years or more and only 70 of the men were* over 50, 
This immediately points a problem of current vinyl clilorido—polyvinyl 
chloride investigations; the industry is a relatively you:.*; one, and 
the* late effects of toxic exposures have only begun to appear; most, of 
our experience is still ahead of us. 

While detailed findings will be available in the document submitted for 
the record, it may be useful to summarize our findings in these 351 
workers. 


1. Peripheral va s cular disease . In 1957 and 1958, Filatova and 

colleagues first pointed out what they cal led'"toxic air.loncuiopathy" 
in VC workers, with another report in 19G5 detailing a ltuynuud’n-1 ike 
syndrome.''' Numbness and tingling of the fingers, along with increased 
sensitivity to cold, were early symptoms. .These wove often associated 
with pain and cyanotic discoloration, .somelimes involving the toes 
•as wo 11, Wo have confirmed the importance of these findings. Amoiv* 
the Niagara Falls workers, 85 ov 217., hud numbness or tingling, with 
excessive sensitivity to cold being found in 08 (IS'!). However, ‘ 
typical I.Ttjnanil' •; syndrome war only •vv.onl in 80 or !».7£. A?: with so 
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many oliter vJny.l chloride* toxicity findings, the prevalence of Raynaud*« 
syndrome was signLficantly higher among workers with More than 10 years 
of exposure. Similarly, an abnormal /lien test, indicating delayed 
arterial circulation in the areas supplied by the ulnar and/or radial 
arteries, was found in 91 or 2G.6% of the examined workers. .Here, 
too, tlia presence of an abnormal Allen lest was significantly higher 
among workers with more than 5 years of exposure Ihn those who had 
worked loss. 

2. Acr oostoulysis . V.'o are unable at this lime to provide clear* informa- 
tion concerning the incidence of typical acroostoolysis in thin group, 
since many of the x-rays of the hands and feet have but recently 
reached us. V/e might note, however, that pseudo-clubbing of. the 
fingers was prevniant in 8.7%; in the group with wore than 20 years 

of exposure, it was 17.3%., While pseudo clubbing was almost always 
associated with signs and/or symptoms of abnormal peripheral circula¬ 
tion, in some cases there was a history of Raynaud's Syndrome which 
had gradually faded following cessation of exposure, while the 
pseudo-clubbing had persisted ensr/or even progressed. 

3. Ckl:: changes were found in 23 of the examined workers, in 9 of whom 
Raynaud's Syndromewas also present. Perhaps reflecting access to 
different clinical populations, it should be noted that we found 
characteristic skin changes of edema, thickness, stiffness, decreased 
elasticity muck less frequently than did the Bonn group, where such 
changes were very commonly seen. Too, we did not observe the well 
circumscribed plaque or band rrc'ts of “clerodorwa-1ike skin changes, 
so well described by the German group. 

4. Hyperten sion . This has been reported as being a finding of increased 
frequency i.nong VC-l'VC workers. This was not so in our study popula¬ 
tion, Abnormal urinary findings were also not prominent. In particu¬ 
lar, 1 would mention Mutt gross hemaluria was absent and micro¬ 
scopic hematuria war; infrequent, a happy finding in view of the des¬ 
cription of nephroblastoma among exposed animals in lb*. Malloni's 
studies. 
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5. i.tver < 11 sen se - The liver v.vs found to be slightly or moderately enlarged 
in 15% of ease? j . bein'? more frequently so in workers with longer 

duration of exposure. We found the spleen to he palpable in 12 or 3.1% 
of eases (considerably less frequent than was the ease in the German 
studies, in which the liver was enlarged in 31 of SO cases and palpable 
splenomegaly found in 1G). Again, wo noted that the prove.lance of an en¬ 
larged liver was considerably greater in workers with more than S yearn 
of exposure, compared with those with shorter exposure. 


V'o have analyzed our biochemical results with special reference to liver 
function tests. The percentages of such abnormalities v/as not. striking 
in most tests; the bilirubin v/as greater than i.l in 0%, SCOT elevated 
in G%, 5GPT in 0% and IJ)!I in 2.3%. Alkaline phosphatase, however, v/as 
found to be elevated in an important number of workers, 1C.6% overall. 
This ranged from 12.0% • elevated among those with 2 years or loss 

, • of exposure to 25% with elevated levels in the 20 year 

and over group. When hepatomegaly and or splenomegaly was present, 41% 
also showed increased alkaline phosphatase levels. 


We {.ought to determine whether alcohol intake might Imvi an important rela 
tion to these unusual findings; and we found that 1/3 of the cases with 
clinical evidence of liver or spleen enlargement, this could a. 


factor and, further, in about 25% of those with increased alkaline phos¬ 
phatase levels, there v/as a history of significant int ake.Nevertheless, 
analysis showed that elevated alkaline phosphatase did not correlate well 
with alcohol intake, but did show a significant correlation with duration 
of vinyl chloride exposure. We suggest that a multiple factor ""‘..cr- 
rction should bo considered. 


G. Gastrointestinal s.V'intoms and findings - A number of investigators have 

commented upon the Jrcqucncy of upper GT symptoms. This v/as the case with 
t In? Niagara 1'nlis vinyl chloride workers, as well. However, it is difficult 
to know whether such symptovs wore more coumon or less common than might 
he expected in a similar group without VC exposure, in the absence oT 
appropriate control data. 


7 . 


Pnlnij'iary^jU sense, *• In 
in a worker exposed to 
examination oi the ohe.s 
studies nnd «•♦!•••:• :. ray 


1*170, g/end.■ and colleagues reported pneumoconiosis 
PVC dii..L. Our cxaminal Ion incli.ih.nl careful clinical 
;l. ;l? ; vi *1 l as detailed ven l i ! a t y pnlm.ui try function 
s. Abii-ii'iia 1 1 I i is: v ,, t , o I mind, lull at III* • III.:” lb” 









tutltiru of the detect and its imporUineu arcs still unclear. In^revtcw of ' 
the first 142 chest x-rays, 27” wore found to show some abnormality; In 

general, these were nonspecific linear, reticular and nodular 

* 

infiltrates in the lower lung fields of minimal extent and limited intensity 
Symptoms were scant. The frequency of such findings range from 5.2% among 
those working 2 years or less to one-third will* 20 or more years 
of exposure. Spirometry and maximum expiratory flow volume curves snowed 
that the prevalence of airway obstruction was high- - 03" of all workers. 
Airway obstruction correlated with age raid duration of exposure, but showed 
an association with cigarette smoking only wrong younger .orkeiv., vdtli 
exposures of 10 years or less. Among older individuals, or v/i tli- exposures 
more than 20 years,.prevolnnco was similar in smokers and in nonsmokers, 
suggesting that the occupational environment was the cause. These 

findings are being reported by my colleagues, I)r. A. S. Tcirstcin and 
Dr. A. Miller. At the moment, we are not sure what to make of these find¬ 
ings. In particular, we do not know whether they are the result of ex¬ 
posure to vinyl chloride monomer gas, or to particulate polyvinyl chloride 
rosin, since admixture of such exposures was common. In the Szende case, 
particles of PYC were found in the granulomatous lesions on lung biopsy. 


I n summary : clinical examinations of 354 

workers exposed to vinyl chloride in a poly¬ 
merization plant demonstrated a significant prevalence of liver abnormali¬ 
ties, peripheral vascular changes, and lung abnormal!lien. The latter may 
reflect expesure to polyvinyl chloride dust, rather than to the monomer 
gas. Skin changes were not prominent in this group, although they have 
been well reported elsewhere, and v.e wore not able to confirm ;»r. importa’i!: 
element of hypertension. Acroostoolysis was found, probadj ■'-» love In 
that have been previously reported in this country. Jn only a very jov' 
cases was it disabling, however. 

* tH i* * ** * 

Simultaneously with our clinical survey, we initiated an investigation v 
into the mortality experience of workers at this plant. This study, 
with Dr. William .1. Nicholson and Dr. K. Cuylor Hammond, van designed to 
DCO whether or not neoplasms; were an imporlnnl cause of death among *"/* 
poliaori station workers, iaa.stina-rp±an1-. In particular, wo sought to obtain 
information on Ihe question of whether her.iangiosarcoma of the liver was 
an important hazard with vinyl chloride exposure, or not.. ft was clear 
fnoi data elsev/lruv that lieman,* losarcoma ocmnnl but how ot l-m did 
it occur? 
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opany ami union record,,, we fend that 2:17 mu, led bo,.„„ «.«».« 
nt tho plant si»ctlnc bctmn 1M0, when tun plant opened, ami IPO.I, , 

• i . «• f* «(r.,ivj vv« c*f»ii*f*Led tin.? cutOir 

and hrul wori;c-c! for a Minimum ot yearn. VTo selected 

1 r l • 

to nllov us to have at least n JO year period 


V/o have traced 233 of the 257 non. 


& 


101 of Ilia 250 nun lr.nl been PVC production workers. 00 acre ,,iait,lennr.ee 

; „„l n,| had worln.nl ..liber in nhipptns or In Iho 1 nl,oratory. It wan n 

you,,,; cohort. 0,.r analysis ran col,corner with n pcriml risk l.o !: lmvi„y 
10 yearn fro,, first cnployaohy-t ruch a point*. 227 of 250 wore umlcr 
.ho arc ot 00. hot lectin" this. 210 wore still work!,,,; nt tho time ot our 
survey, M0 at the PVC factory. 21 wore alive and retired am. we have 
still 2 to trace. 07 those known to be alive, 170 were clinically opined 

in our survey. 

2d of the 255 men ire re found to have died. 3 died of heman,iosarco,a of 

the liver .and, in each, the pathological specimens obtained at autopsy 

have been examined by Professor II. Popper and Dr. Lewis ». Thomas and tr.e 
diagnosis • established. Jn addition, one man died of hepatic, 

fib'-osis with bleed*n," esophageal varices and there v.'cic C> oLhe. 
of cancer,inoludin./deaths of lymphoma and 1 of a neoplasm of the brain 

(f;Vj.oblas;1oma) . 

*. have calculated cap-clod nr.,1 observed deaths n»nn : ; these 20.1 »*• ,, 
t,,l:.nh use. year nn„ sen Into ... Our calculation,, cover *.410 


ncccpllnhln,; l hi a tmel.« o( over WS n. the chert In lea than 2 noatlo. 

c owe at, cm,cm,a d.-bl to the ucher,. of lln, oil Cl,.-I cl ami Aloulc l.orhora 

i..,nal 8-277, an all Imllvl.laaln worn trued .llrcr.y iuroual, paramml 

la,or’,alien ..Maine, In..ion Con,net was nado vl.h Individuals 

i„ Vle.-i.ln, cal. ala, Imfelaua, Colorml.. and .may other and Canada: 

• ’. ui* rutl ivil. 


nil i.»idt 31 of lint H 2 ‘individual:* *ho v.orhii*:' el:. 

w .»iv Hared and found alive In •• 
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person yearn at risk. The results are preliminary, beirg based, obviously* 
on limited experiences and small numbers. • Altogether, If) deaths were e::-L. 
peeled and 2<1 wore observed. .More pertinent, 3.9 deaths of cancer o.C all 
si !"cs were expected, and 9 were observed. V.’c would caution against any 
great reliance on these figures,being based, as they are, on so few deaths, 
despite the fact that they do represent the total experience of n cohort 
that was traced almost in its entirety. 


Analysis of the work experience of the 3 men who died of homangio- 

s.trcGi.Ki may be oT ini crest. Age denlh \/as '11, Jil and GO, in 19t»l , ifjg.s 
and 1070, All had begun work in 1951 or earlier and 11, ]7 and 23 years 
had elapsed from onset of their vinyl chloride exposure. These figures 
resemble those for other confirmed cases of angiosarcoma of the liver among 
polyvinyl chloride workers in the United States, Vest Ccrnany, Great 
Rritain, Norway and Sweden, where the elapsed periods from first exposure 
to polyvinyl chloride to diagnosis of heinangiosarcorna of the liver were 
11, 12, 14 (2) 15(2),17, 19, 20(2), 22(2), 23, 24, 2o, 27, 28, 29, 30 years. 

255 

I n summ ary: this early followup of/individuals exposed for at least 5 years 
to vinV.x chloride in the polymerization facility showed that 3 of 24 deaths 
were due to angiosarcoma of the liver and another V ,. JS dMe to blcpcling esophageal 
varices, known to be not uncommon among such workers. These data demon¬ 
strate that this neoplasm, otherwise so rare in the general population 
(? 1 in 50,000 adult male deaths)!.*; an important hazard of vintj £ chloride 

pol jTiiori za Li on workers. Single deaths of glioblastoma, reticulum coll 
sarcoma and lyiiphosarcoica arc noted. While, obviously, no weight can be 
given to such isolat 'd observations, their presence is ennuistciv£«<ff.ith 
the increase in cancer of the brain and lymphatic system that ha^/JTT.n 
observed in the ongoing epidemiological investigation of Tuborshaw and 
GafToy. 


it may be of interest to compare the bcuanglosarcoina risk in vinyl 
chloride polymer!/.aI ion workers wilh the risk of moaotlu lioma i i, asbes¬ 
tos worker/*. It would appear that, using our observations anon*; four 
asheslos-exposrd work populations previously reported, the liciiai.g Lo¬ 

se rcomn risk will t xcood that of asbestos Mesothelioma. Comparing 
identical, periods of time from first exposure, in 1,175 person years at rink 
30-14 years I ro;:i on :*•!., theic was one case of hemugniosareoma of the .1 i vor . 
Tliere was another in Van person-years in the .15-11).9 year group. Jn ;iy;, 
person—years at risk Iixmi 20-2 1.9 year;; from ousel i.l' exposure, 

II'' tr \.:e. .. d.t I li ol h. !-u, i ... of (In** 
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liver. On the* other hand, in 2?.,525 person-years at risk, among ashesLos' 
worker. 1 ? 10-.14 yean; f rou onset, l.liere v.ay no cn:sc of mesothelioma and in 
21,501 persion-yoars 15-10.9 year?; Iron? onset there vere only !'* eases. In 
19,789 person-year*? at risk front 20-21.9 years from onset of exposure, 
there were 9 cases of me so the] Lor.ia. 

Comparison of incidence of human-*iosarcoma 
(VC cxpojuu’e) and mesothelioma (asbestos exposure). 




VC 

Ashes to;. 


Yc ars 

from onset 10 

.14.9 

lb-19.9 20.24.9 

10.11.9 15.19.9 

20.24.0 

Person 
years at 
risk 

1175 

790 375 

22,525 24,501 

19,798 

Hcmangio- 
sarcoma or 

Mesothelioma 

1 

1 1 

0 5 

9 

Car.cs/1,000 
person-years 

0.9 

1.3 2.7 

^3 

* 

O 

o 

0.45 

at risk 


Vr a*- oh 
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With these data as a 

background, v/c have 

bisen able to arvl 

vo at a mxilv 


of which v;c believe wiu. serve to sharply uccio.-si the riK:-: 

of both nonmalijjnant and malignant toxic effects of vinyl chloride ex¬ 
posure. I will limit our observations to those which are particularly 
pertinent to the proposed standard for vinyl chloride* xc hi . i - - 
1. Level of exposur e; Tlic proposed standard for employ? c exposure is set. 
at no detectable level, ns determined by a sampling and an analytical 
method capable of detecting vinyx chloride at concentrations at one 
part per million, plus or minus 50%. 1 strongiy support this pro¬ 

posal. I reali7.o that this particular item of the proposed standard 
is likely to attract the greatest opjxisitier?, particularly from in¬ 
dustry. Nevertheless, the issue should be mot head on since it lies 
at the heart of Jie possibilities of .success for the control of vinyl 
chloride cancer hn/.ard. 

What do wo actually know? First, based upon their experimental 
studies, Dow scientists, 15 years; ago, proposed a tire weighted 
average ut liOppm for I he prevention ef nonma.1 i gnan!. l<*vie olf.-nts. 





v.K. now- reported to the Kew York Academy ol Sciences meeting:: 

In JVb9, when the results: ol' our toxicological studios on animals 
caused us to bo more concerned lor both vJr.yl and vinylidone 
chloride exposure, continuous monitors were installed in our poly¬ 
mer plants am! a rather dramatic reduction in workroom air concen¬ 
tration was achieved. This was: brought about by sotting a goal 
that a time-weighted average exjionuro lor an 8 hour, f» day week, 
should not exceed 50ppm for v inyl chloride ami 20p;n:» for vinyl id-no c hloride 
and "...in l!ic ensuing years between 19GO and 190V we were generally 
successful in reaching these coals." Dr. Howe further noted that, 
after Dr. Viola's report of tumors in rats in 1970-1971, a closer 
loo!; was taken of Dow operations, "in our oldest monomer plant 
wo found time weighted averages to be generally less than 2ppm but 
there was one job that shoved 4fippm and another job tliat showed 
14ppm. Personnel monitoring during 1973 revealed that all liwo- 
P weitJhlcd average values were below lOppm," except for some labora¬ 
tory employees. In our second oldest monomer plant, which began 
operation in 1958....the highest time-weighted average exposure of 
10-loppn again was associated witli laboratory workers; all others 
were -less than 5ppn. ' in the newest monomer plant which began 
operation in .19(19, time-weighted average values range from less Ihnu 
1 to 10.-1 ppm. In the only polymer plant now operating, tino-woightecl 
average values have boon markedly decreased, the levels during 1973 

generally were well below 25pp:.i, most of them being in the l-Oppm 
range." 


How can wo translate Dow's recommendation of f.Dppni for nonmaligar.vt 
disease to the prevention or malignant effects? The most authori¬ 
tative generalisation in this regard has been made by Dr, Herbert 
Slokingcr, Chairman of the Thvc-shhold Limit Value Committee of the 
Americv.n Conference of Governmental Indus trial Hygienists, who has 
recommended tliat .Iovojk for the prevention of neoplasm.-: should be 
approximately .me rtve-hmulroIh of toxic, nonm.ilJgrs.ut levels. If 
we were to lake Dr. Stokinger's advice, an accept\blo TI.V for vinyl 
chloride would be O.lppm, 
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As it turns out. Dr, Slokinger way wo 11 have made a shi*cwd estimate. 

V'e now know, frua the studies of Dr. Maltonl and the j'iotest .'.aboratoriox 
results, that experimental cancer in rats and mice will occur at 50pp;n. 
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In terms of human experience, we have only two benchmarks. First, tlie only 
safe level that is known, lu avoid vinyl chloride-associated licmangio- 
sarcona, is y.ero. At the other end of the spectrum wo know that horanngio- 
sarcoaar; have occurred at !cve] s v/)iich ohtained in the past in polynei i — 
tir-n plants. I!n lor tuna Lely, v/e have' little information concerning the 
details of such levels. Although there was a published TI.V lor vinyl 
chloride, 500ppm, recommended by the ACGI1I, apparently little monitoring 
or surveillance was done and few companies have any significant number 
of Measurements made,until recent months. There are no data whatsoever 
concerning populationsof workers exposed at f>ppm, lOppm, 15ppm that 
wight correlate with observations concerning long-term risk, IS, 20, 

25, 30 or more years from onset of exposure. 

Animal data, of course, is of assistance. Dr. Maltoni has a paper in 
press which will br; published in approximately a month, giving his re¬ 
sults at 3 31 weeks of rats exposed for 52 weeks at varying concentra¬ 
tions (10,000, G,000, 2,500, 500, 250, 50). The number of angiosarcomas 
of the liver (in addition to oilier tumors) were G, 11, 0, 7, 2, 0. He 
has sir.ee observed two angiosarcomas at 50pj>;a. At the New York Academy 
of Sciences mooting, a report from the iUotcst l.ubornlories of prelim¬ 
inary results in an MCA supported study, also noted that angiosarcomas 
occurred, in mice, at 50pp:n. 


In view of these considerations, 1 suggest that, the only prudent course 
for the prove • lion of hcw.ngiosarcow. of the liver among vinyl chloride 
workers is to provide a v.ork environment with no detectable level of 
vinyl chloride. Of course, accidents will, occur and higher levels of 
VC will result; in such circumstances, nr; the proposed standard stales, 
appropriate personal protection should be provided, 

Th.-re are a inimher of Llieoret ical considerations which reii.force the 
recommend.i Lion. Dr. Maltoni has dev nitrated h.ijtorinMl. aperies difler- 
eucej: in it**• *jiI: i;;I im respoii,;c to viny I ch.lorl* 'line., mice show not. 
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only angiosarcoma of Iho liver,but also pulmonary neoplasms and r.anur.r.vy 
tumors, but have not, at this writing, yielded kidney tumors. We have 
no way of judging at this time what the vinyl chloride induced neoplastic 
spectrum will he in man. It may turn out that tumors other than hcinangi o- 
sarcojaa will bo, on the overall, much morn important that the latter. 

'lliu;:, Iix*. Tnberr.hav/' s suggestion that pulmonary neoplasms seem to lie 
increased, may be a hey observation, since oven a modest rise in incidence 
oT this common tumor among men will result in an important number of 
excess neoplastic deaths among vinyl chloride exposed workers. 

Technical difficul ties for industr y: I am confident that the claim will 
be made that the attainment of a no-detectable level standard will 
occasion a great deal of expense and marked hardship Cor industry. I 
don't doubt this. Nevertheless, I believe that the standard is feasible 
and attainable. Nor example, I have quoted the levels already achieved 
at Dow Chemical, as reported by Dr. Kowe, at the Now York Academy of 
Sciences meeting. 

At the same meeting, Ityren and llol.nbcrg of Sweden reported 
that, before any new efforts to sharply control the situation were in¬ 
stituted, "air concentrations in the polymerisation plant arc today 1 fi-xOppM 
VC on the average in the reactors rooms and under 5ppia 1 n the drying 
and packaging department." I would call attention to the fact that 
we have only begun to look at the question of control of VC exposures 
and a world of achievement lies before us. 


Indeed, it has been stated that it would be unwarranted to have our 
industrial hygiene engineers attempt to do other than achieve complete 
control. Professor Morton Corn of the University of Pittsburgh Graduate 
School of Public Health addressed himself to this question at the New 
York meeting. "I am often ashed to design ventilation controls to meet 
a certain Threshold Mini t Value and indicate that, contrary to popular 
understanding of the design approach to general or local exhaust ventila¬ 
tion, It 1:J not possible to designer to assure achievement of, a 'jI.V. 

Ik; stressed that ,f ... unless there is a realistic estimate of the omission 
of a pollutant in the work environment, one cannot estimate the average 
airborne concentration. In most cases in my experience, a generation 
rate estimate was subject to }. OOO.; or more variation. Thus, contrary to Popular 
concept ion, w«; eanju.t ,le:iign Jo a d. •■H r, 't c..m cnl '; Uj : .n. (Impkasbi 
in original.) "in summary, ventilation approaches If U».i control of 
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tills compound nro sLandard, and while they arc not subject to precise 
prediction of results, sufficient design options exist to ensure con¬ 
trol for materials deemed highly tn::ic. In the past, the problem lias 
been that of characterizing this compound as a low toxicity one, and 
adopting control measures consistent with this designation. Future 
design will bo for a highly toxic material with techniques appropriate 
to this designation." 
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3. De crease of neoplastic hazard with c ontr ol of exposure: V.'o have good 
reason to believe that, with control of VC exposure, there will be a 
sharp decline in neoplastic risk. While it may never be aero, we could 
hope to approach this point. Evidence exists in Dr. Maltoni's experi¬ 
ments that, at least for levels likely to occur in the workplace, the 
occurrence of tumors with VC exposure is not an all-or-nonc affair. I 
havo already quoted the declining number of tumors with declining ex¬ 
posure concentrations, in rats exposed for weeks. Additional experi¬ 
ments provide equally optimistic perspectives, in terms of workers who 
have already been exposed. These data suggest that, as we now control 
vinyl chloride exposure, the risk of development of hemar.giosarcona 
among workers who began their employment in 1950's, 1950'.and 1979's, 
will diminish. 'Jims, Dr. Maltoni exposed two groups of rats and oh-, 
served the incidence of homangiosarcoma at GO weeks from onset of c.\- 
posure. However, one group was exposed for 17 weeks and then observed 
wbilh the other group was exposed for '■>?. weeks and observed. There was 
a shai’p difference in the incidence of angiosarcoma in the two group?;, 

# ll ^ level oJ exposure. Thus, the 52 week group showed neoplasms 

at 10,009, G,0u0, 2,500, 500 and 250ppia. 'J’he 17 week group, observed 
for the same length of time, showed no such neoplasms. It may be that, 
ns further time goes by, -the 17 week group will eventually show 

neoplasms. There are theoretical considerations which would point to 
this. Irom a practical point of view, it is; certainly important, to 
maintain a neoplasm—live life lor as long as possible for vinyl chloride 
workers; already exposed in the past. Dr. Ma.ltonj.• s experiments point to 
bow this; can be done — cessation of further exposure. 
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4 . Non.nal ignant disease :it lower levels of exp osure;, Although we have no 
data at this time which allow us to correlate potential neoplastic risk 
with prevalence of toxic, lioninalignsmt disease, there may be some vo¬ 
lution. In any ease, data on this aspect oC the question arc surely 
relevant to the evaluation of a proposed standard, ever, for iionnialignant 
disease. You will rei.iOi.ibor that I stated 1.1ial. our laboratory under tool; 
a survey of current and former VC-1'VC employees at the bow Chemical 
Company in Midland, Micbigan. I have further detailed to you the valu¬ 
able information provided by Dow scientists concern in*' levels of expo¬ 
sure which have obtained in their facility, in the past. 


*3 K t\ I «■ if 

The results of our survey are still being hut I have analyzed 

data with regard to what seem to be in. our hands one of the most sensi¬ 
tive, practical parameters of VC toxicity — elevation of alkaline phos¬ 
phatase. 10£ of 43*1 workers tested had serun elevations of this enzyme; 
almost C% being at levels beyond 2 standard deviations f m the Vicav^. 7 '' 
Our first examination of our survey results also indicates that the per¬ 
centage of individuals with palpable enlargement of liver and/or spleen 
was very much the same as that observed in the Niagara Tails group. 


5. Pol yvinyl chloride rosi n: At the New York Academy of Sciences meeting, 

Lange and his colleagues and Mars teller and his, reported cases of classical 
vinyl chloride disease among workers exposed only to the polymer resin, 
in secondary l’VC production processes. This points to the urgent need 
for the application of the proposed standard to operation.*: in which the 
polymer is used. Further, I would urge that Industry malic every effort 
to remove residual VC monomer from llie polymer rosin. Dr. Volklieii.icr 
reported at the New York meeting that l’VC particles, on ingestion, 
rapidly enter the bloodstream and lymphatics, and the porsorbod particles 
then appear in the urine, pulmonary alveoli, peritoneal cavity, cerebral 
spinal fluid and in the milk of animals and laetnLir.g women. He also 
demonstrate*' the transplacental passage of PVC particles. .Since it is 
often very difficult to prevent the d issomln i L ion of fine l’V'C partlcj.cs 
into the environment of a plant, it would be prudent to ensure that if 
such particles are ingested, they not be con laminated with vinyl chloride 
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I * ' ’ Monomer. For the smite reason, I would urge that the proposed standard ! 

ic surely correct in requiring that "food, beverages and like products 
^ ...be prolilhited in the regulated area." 


I 

I 

I 
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C. Medi.eal surveillanc e: In general, i believe llte section devoted to this 
problem ij! a useful one. However, there are a number oI weaknesses which 
I suggest should be corrected. Tint most important, concerns post- 
employment surveillance, lor which no provision is made. Dr. Paul D. 

Deri: of the .National Institute of Arthritis, Metabolism and Digestive 
Diseases (Chief, Section on Diseases of the I/ivcr) reported results of 
his studies of a worker at the B.F. Goodrich facility in Louisville, 
who had worked for 5 J /2 years, was found to have liver disease on 
biopsy and biochemical tests, and then was removed from further expo¬ 
sure for 2^/2 years before his admission to the Clinical Center of 
the National Institutes of Health. It was now found that the blood 
tests wore normal. However, a liver biopsy was again done — and ex¬ 
tensive fibrosis was noted. This "...appeared to be at least as ex¬ 
tensive, if not more extensive, as in tlio earlier specimen." Dr. Deri; 
stated that "The normal values observed in the patient lor so many tests 
of liver function in the presence of a significant histological lesion 
indicate that there will be a serious problem designing an adequate 
regimen for screening vinyl chloride workers. Furthermore, the follow¬ 
up.of patients with proved vinyl chloride liver injury after their 
removal from exposure cannot be based on any currently available routine 
test." Thus, negative results on separation from employment is ro 
guarantee at all that liver injury has not occurred, requiring medical 
surveillance. He concluded "belulled evaluation of a single patient 2^/2 
years after his last exposure to vinyl chloride indicates clearly that 
vinyl chloride associated hepatic fibrosis persists, and may actually i vo 
progressed, despite removal from further exposure. Furthermore, because 
of the*nature of the hepatic injury, the lesion may be quite extensive 

and may result in portal hypertension in the absence of any abuoiiualiti.es 

% 

of standard liver function tests." Our own studies gave clear evidence 
of disease among workers who had left vinyl chloride employment. Thu::, 
an abnormal Allan test was found in 25.fi* of those currently exposed, and 
20.0% among those with prior exposure*. Kaynaud's .Syndrome was found in 




/ 




G.4 of those actively worlcln;; with the material and 8.4% ot those 
whose exposure hail ceased. Abnormal liver function tests were in the 
same direction, 1G% in those currently employed and J.8S in those with 
prior employment. Some mechanism must bo found to provide post—emp'oy.:ient 
medical surveillance for workers known to have been exposed to vinyl 
chloride. Some additions might be trade to the surveillance procedures 
themselves. Thus, there arc some hint:: lhal leukemia and lymphoma may 
uay be found to be increased. (In one case, in our survey, findings 
consistent with lympha tic leukemia have been made; those arc no.v he in;; 
chocked.) Since it is recommended that blood pi alelols bo studied, white 
blood coll counts, with differential analysis, should be simultaneously 
undertaken. 


It would appear useful that a complete blood count be done at the 
same time, a procedure which v/oulcl px-cscnt no great difficulty. This 
would cover the possibility of unappreciated gastrointestinal tract 
bleeding with resulting anemia, as well. 


In view of our finding of abnormal chest x-rays and abnormal pulmonary 
function tests in a significant proportion of the workers in at least 
one plant, a l'outino l'.\ chest film would seem to be in order, as would 
ventilr.tcry pulmonary function studies. This addition would also cover 
the possibility, suggested in the data of Dr. Tahorshaw and Dr. Oafley, 

that pulmonary neoplasms arc increased in incidence, in vinyl chloride 
workers. 


Finally, Die proposed standard states that "if liver 
ities are determined to bo unrelated to liver disease 


unction abnormal~ 
Dio employee 


.Similar findings were reported by Dr. Vellman and 
the New York meeting, insofar as thrombocytopenia 
/.moil;; till patieiils with low platelets, who had Jef 
rt showed no change — and fit) tori ora ted! 


Ills: colleagues at 
v.as concerned. 

I work, (i improved, 
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nay bo permitted to return to vinyl chlorido-rclatcd employment, sub¬ 
ject to individual medical evaluation." I wonder about the wludo. of 


this. 


7 t Ex posure of women : The demonstration by Dr. Maltoni that exposure of 
precnant x-ats to vinyl chloride from day 12 to day 18 of pregnancy 
nay result in angiosarcoma in the offspring, indicates that women in 
the childbearing age should not work in any ax*ca in which there arc 
detectable levels of vinyl chloride. This should lie made a liaid r.nd 
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fast l-ule. 
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available to al.l of you, an you wish. 
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JjJow, the Niagara Falls plant is an important one 
and has over the years produced a significant portion of 
n.S. PVC output. The initial facility employed in 1946 
approximately 30 men. In 195 L a signif icant expansion took 

j 

place to approximately 150 hourly cnoloyecis in the VC-PVC 
operation. On March 0 and 11, *c undertook a survey of the 
worker- jn this plant, including the 257 currently employed 
(virtue!lv the entire current, production work force) as well 
as 07 router workers. They came from as 1 ar av;ay as Penn¬ 
sylvania, P.ocViester and so forth, to be examined. 

In both groups, exposure for some had started in 
1946 vd'.on the plant opened. in? o. c the 354 men had worked 
for ton yea/.s or less, and more than half were under 40 
years of age. Only 52 had worked for 20 yearn or more and 
r,nlv 7 1 '. of the men were over 50. More than half had begun 
work after I960. I detail this, because it immediately points 
a problem of current v..nyl chloride-polyvinyl chloride in¬ 
vests grt :io.jr—the big p.vnbl im that we have. And one of the 
reasons why when you ask us cursti.on* that I have heard all 
day, some tines v:c don't have the answers- and that is that 
tk» industry is ;« velat.ivc.1y young one. and the late effects 
..*f toxic exposures have enly begun to appear. Host of our 
experience, whatever tU is going to be, is still ahead ol us. 

h’hilc detailed findings are available in the 
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' documents I have mentioned. X would like to supine soloe 

2 | of our findings in these J5 /, workers. 

S I Fi ” t Witl ‘ r ^ ard to peripheral vascular disease 

” || In 1,57 *' <d m8 ' «<* »“*•**. first pointed out 

i * h3C thC/ Called " " t0xic •“Sioneotopathy* in vinyl chloride 

‘ I WOr!lC "' UUh an0i ' hC1 in W65 detailing a Raynaud’s- 

7 j m * Slr "''° m0 - o? the fingers, along 

a with increased sensitivity to cold, were early symptoms. 

3 l| " aV<! COI “ firmea th ° *-*«*>« of these findings. Among 

i. jl «» Niagara Palls workers, C5 or 24 percent, had newness 

, | er tingling, with excessive sensitivity to cold being ftnlnd 

* | iM ° r W !,erCCnt ‘ hov/evor, the typical Raynaud’s syn- 

• ji ^ TO,Ae '' ;r -‘N -‘r.’.y present j.t» vn rr «• 

~ *• J.f percent. As with so 

p I T*l,v.nv r.JSti-,- - in-xl 'a 

C - - r * n1 *- '1-nyl chj.or.vlo fco;:< <vifcy ?:.>/»,•« r .,. , 

, «vncUo,ne v, 3, J;) u,,, n , ly , lighsr _ ng ^ 

‘ |{ ,lta n ‘° ia lh ‘ r! 10 V ° a ’ ;f: ° f eV ‘° Siue * Si;r.Alarly. an abnormal 

| AUfI} f, "‘ tCM:lri7 dr “ l3y - <1 ******* circulation in the 

j n-'or.s r'n;>' j^r) }-*v i-h*> , 

. --y me u.-.nar ano/or t.hn radial 

J 11,11 »»‘ ceries, was 

i| found in <H. er «.« percent, of the examined workers. 

I • Rcroosteolysis. Generally, in scientific meetings, 

j you hardly naac anythin" othf»- 

7 nj oth{i - thin *‘*r :>ostcoiysi 3 # and 2 

! ” aVr U ** which is probably Just 

|i a., fail. No.,, we are M’eble at this time to provide clear 
j information concerning the incidence o t t> .e ical acroosteo . 
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an<1 feat havo but recently reached us. And they are being 
r_ad f'-. us by our experts in our »ray department, and this 
takes lime. We might note, however, that pseudo-clubbing 
of the fingers was prevalent in 0.7 percent clinically; i„ 

the group with more than 20 years of exoosure, it was 17..1 
percent. 

Mow, skin changes were found in ?3 of the examined 
workers. Perhaps rejecting access—you will notice how 
cautions I cn now—perhaps reflecting access to different 
clinical populations, it should he noted that we found 
characteristic skin changes of edor.m, thickness, stiffness, 
decreased elasticity, n.uch less frequently than did the 
University cf Bonn group, where such charges wore very 
covm ,n i. . ..oo/». Too , :->n did not oosr.yva the well ciircum- 

r «'’ c ov ban 1 'tvias of so]erodetw.s-liku skin 

charges, s.. ws.U dose,*id;..-5 by the German -roup. 1 don't 

knov tie explanation -or th-». no just didn't fee as much 

m thn t'-.m ?s tho 0 c.:-. .1.1 scientists reported. 

* 

i'c-ith, hyperteuiion. Thin has also been reported, 
primarily by Huraanim nef entint-:, on being a finding of 
ihci'eaneu -rnguency among vc-PVC worker,:. it ws nct so in 
cur study population. CVo didn't find any „. xc00 o£ hypot- 
tennion among the people stodiod by nr. Abnormal urinary 
founding:-, time a list, not. prominent, b. particular, I would 
Mention that groan bomturia »tr. ihu,.„t and microscopic 
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iMMatuna was infrequent. T consider this'a happy finding 

In *i«r of the description of Mdnny tenors among unposed 
anlnaln in Ur. MaJLtoni’s studies. 

h.vor disease. The liver was found to ha slightly 
onlorg.- d or derate!y onlarucl in is percent of all the 
workers this plant, being more frequently so i„ TOrk . rs 
With logger duration of exposure, re found the spleen to 
he palpable in U. or 1.4 percent, of cases. Now, this is 
cemidtvably less fro,-went than was the ease i„ tha CerraaJ1 

v.i.rcl. the etver was enlarged r„ n of so cases 

and there his palpable spleror, coaly c .„;. , 

cn ** spleen , j.n 1G 
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til!? O'. J j r-I.M y, ..... .... . 

' • “ utvMt.-v -chan l.i :ni i j „ 4 , 

J 1 .if.'i.s in r> percent, 

«.J -i ^ \n S parent, W7 m 5 Pirrcr.t nnd J.UIJ in 
2.3 j ...c, .}. .Mosph.iihw wr( war; found to be 






* *i 


L 467 

224 

elevatei-2 in an important number of workers, 16.6 percent 
overall. 'This ranged from 12.6 percent elevated among 
those with two years or less of exposure to 25 percent with 
elevated levels in the 20-year and over group, when an 
enlarocd liver or an enlarged spleen was present, 41 percent 
showed increased alkaline phosphatase levels. 

We sought to determine whether alcohol intake 
might have an imoortar.t relation to these unusual findings; 
and we found that 1/3 of the cases with clinical evidence 
of liver or spleen enlargement, there could have been a 
factor of alcohol and, further, m about 1/4 of those with 
increased alkaline phosphatase levels, there was a history 
of significant intake. There may indeed be a multiple 
factor interaction that should be considered. 


j[ hit, nulmonavy disease. Jri 1970, Szendc and 

it 

colleague:: reported pneumoconiosis in a worker exposed to 
1 iuC our,t * Cnr examination included careful clinical 

j c.voiuinr ci''T' ») f till'* to ii ^ 7_• ■*, _ 

i. ui. U1..SC as veil r 1 6 detailed pulmonary ven- 
tilatovy function .tWUes nrd chest X-rays. Abnormalities 
wero lcv, no, but at this time the nature of the defect and 
• its importance are still unclear. 

Tn a review of the first 142 chest X-rays, 27 
percent -ere found to show some abnormality, m general, 
these wore nonspecific linear, reticular and r.odular in¬ 
filtrates in the lower lung fields or minimal extent and 




. wo want. Th* frequency of 

**"** ^ Csrf i -' ! percent flJ'onj those working for 

V * W3 iC3S *’ onf -<**** «Uh 20 or more years of 
•*voew:u. f5.SArou.fetj.-y end iaa.::i.wum expiratory flow volume 

curve,- r-J.... o-1 that tin, erw/ai,-;r rv. vj .. , 

1 " ct obstruction was 

ni. rvf *..j. worker:,. The function test; shows 

C, ' U1 iVt, “ Si th * te-ruu-f chsfr.ri5cfc.ioa correlated 

05 •»««= an association 

Cl '- only «»;.uo ycunger sos-lieis, with e::- 

O • to' - . v/> 3 r<! (•••« 'r e t? •> 

’ L ^'*‘9 oMer individuals, or 

/ e-;:-CM-rr-., ^’normal finding 
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1 # -'-t *-hf;. HlO.-.iCnf . .. .. 
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3 *' t '" i uu: - we do 7 io-c know whether 
t«.r v t-o v«i«ut of cxpocur-. to /iny .1 chloride gas or 

;; ° "' i:UCVi7 ‘ : " i ™ »«in. I don’t >. no „. 
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. exposed to vinyl -chloride ir. a polymerization plant damon- 
' £traterl a significant prevalence of liver abnormalities, 
j peripheral vascular changes and lung abnormalities. The 
I j latter may reflect exposure to polyvinyl chloride dust, 

!| rather than to the monomer gas. Skin changes were not 
jj prominent in this group, although they have been veil 
;j reported elsewhere, and wo were not able to confirm an i»- 
ij portani - element of hypertension. Acroosteolysis was found, 

I pro,,abl >’ at level s that have been previously reported in this 
, country! In only a vory few cases was it disabling, however. 
! Now, simultaneously with this clinical survey, 

p ve initiated jro investigation into the. mortality experience 

| 0t WOrkCrS plant - VhU study, with Dr. Nicholson and 

jj Dr. B. Cuyler Hammond of the American Cancer Society, was 

designed to seo whether or not Neoplasms were an important 

cause of death among its polymerisation workers. It was 

j Cl ® ar from <lata elsewhere that hemangiosarcoma occurred, 

| but the question that we wanted ar.swcredwns—how often did 
\ 

it occur? 

And I think it might be best at this point to have 
Dr. Nicholson give you his firsthand information of this 
j investigation. 

j W. SICBOF.SOM, Utilising union and company re¬ 

cords, a cohort of 257 individuals was established, each of 
; whom had been occupationally exposed to vinyl chloride for 
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at lfs.it U'. years 3iibsei]uant to l? '.G in tho polyvinyl 
ch.nriA, polyitiGritation facility, having be, u „ r.ucb erpioy- 
n ' GA< - in thR p«»ricxl 19«6 through 1953. 

Thx!S lnc ' urled so eripJoyed in that 

plant daring that U,*. •* have determiner: their mnrtaliuy 

' ,f °* th,! «*»» of their employment. 

tl.cco. 7 b 7p.:U, 1974. Th... five-year otpoaoro nri torlon was 

cstabi ijricr. ::er this pre 1 in in ary study in c-rdcu- that the 
af.cl r: c.: r^niCic3 nt exposures bo established. Th» cri- 

fc<!ri ° n 1:T '* U ° bj? ** r>,atlo « s *<*n» only alter ten years 

3r ' S ' !t VV,:: ,;0le ' 2ttd *> t one mght focus on the long- 
v.-o.r> -SLft.tits oc vinyl ct-.iorid* exposure. tjhilo the exposures 

bC *™ h> V -‘ U ' nnly " r * : ?-*’tivoly f«w i udi vi.ruaJn were employed 
px .o. to 1 .'.ion a aivxiifioant increase in tho work force 

*** . . . of tho cohort h,d a bare 20 

years or f.t ss fi.or.i onset of: o:q~osuio. 

t f oit a tat so t /12 per sen-years of 

rif,: t ' t * ” ;:ri i<». period, 37 parceiit off t.sose 

pc-i to i~ye.ii.r ( .t .is:. Oscar**,1 price to 29 years from ovset 
°‘ “ tbn •Jil'PiCttlfcj. i„ .,,„.„a il , v l;k? leng _ tm 

ir ^ >“*1,, vetlly oaiy a ve.y limited 

v.Mc io lock ?„r effect* that may be manifest 20, 

-I. I'rr.rr? -vet 10 ;iyts fr.:in o*set el exposure. 

" T t,;: I 'biviri-.u.l.s arpoacd aince 1746, 2 SS 

hflVi? I'-por- r . ... . . 

’ ‘ t,-cw iRitw established’. 


•*» . 
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Un: traced, t-ozic histories and to a 1 

ann, to a large extent, 

JLfjtl i jl l ^|r v . 

M ' havo bec " Rented. 151 of the 255 

ha 1 Jir'A'i j >'rr> 

p.. -iuctioR workers, with work in the reactor 

ana or else work t„ the ha,< ; ln„ of the M ,i». 60 were 

w«.i ifco:irt«;ct; raen and 44 had , 

31 ’* thor work ®a in shioping or in 

l ho iaocra c orv. Ti i'* 

. ' aLt " C qrOUp o1? 4/5 "oald have relatival 

■ov exposure compared to those that we-n 

' L uere—experienced by the 

reactor production workers Bo<- k « 

3 * Bjt fc ie Wup was too small 

C ° Cr " a " thCm ”*"***? anc th ®y ^ dilute the results 
hc,_/ily exposed individual m somewhat. 

ting this, ;>jc v „ rr ,.i: n 

~ £ ~ vr 't irng at tho timo -r ^ 

* t,,e tlm2 ct our survey, 

■•'i '3 ip the )>vc f .W« - < v 01 

l - y - M »“** retired and «„ 

•’-■ill ncJ tv/o to trace, o* >s loc ... . 

• *••»«*•- .,r»‘.*wn to 00 alive, ico 

Wr *"' :o cli »i«**iliy examined in s .,, v ._ v r . 

Cr. Selikoff has 

pr jvi cusiv described. M of --ho pc* 

* ucrc io’-nd to have 

°‘ al ' thMS °' of nha liver, a „<, each c .se 

< ' hj P "’ thoi ‘* !rtc,a ” hbtaineij at sutoijay :„ T , 8 be , 2n 

verified h* Or 7?- r , 

• nn-1 hr. Thenar of tfc u Vationsl Cancer 

Jnrjiirut'S. 

^ lop. , Jlifin 1 > 

* 4,1 d,Co 01 Hepatic fibrosis 

" V;rt h -' - - v; ' >'-7 osopha<;p a :i vario-ejs * i, 

• ts ‘■ h **'* Six Other 

lCMC " a ° ! ^ ^.nths from lynpncma ,nd 

»»>•• .ir.oo.':., 5r; oC the braia, & glioo.Urtona. 

'*? * :av - f -*alcuI.itec' the '“•bs«~rve-l 1 

- S LVPJ aiul ‘^’Xictod deaths 
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th-s : r» workers. taUnc, iato „ t ,,,, yBj; B 

***• C * ! - cuiatio "* «'« *«» person years * t ri aK . 

rosulr., .. ro preliminary, bein'! based obviously on the limited 
oxptnenro in nmaU n^.ors. Alto.jether. 1, daaths wt . 
o/.cr-r . whereas 34 vrie observed. 

M ' nn ?eiUnOTt ' 3 - 5 *»*«» of canter of all niton 

wore c;a eco<^ and 0 v ar * ob r. Pr ,^ 

‘' ' ? cnlc caution against 

c-.ny c.ver .t reliance on tbps'* f . . 

“nucos,. »eing baaed as they 

• ^° pite fact that they do repre¬ 
sent tllC’ t(*«a 5 ovnet-i... n x ^ 

. P o£ a “onorc that was traced almst 

itS ' C:rtno5y " tha ‘ i:s ’ than ,9 percent of the i mU - 

vr'h.r.is «.n toe cohort were in . 

1 a!a - '’vrc of tlu erpoi ion, a o' the three 

>434 V ho '■*/.<■«•'? cjl !w!« v ic ; „ 

• ' *• a K .1 OS ' «. rr > p,; _ ,, 

- i- .Ic.r L n. oL jriCCCC3t. A Cjo 

Sfi ar ‘* fi,) - < iAi:s i n ■**«*., 5. >6*1 and 1?V0. 

AU h.,, boras wort in 1951 e. earUe.- and 1-1 r 17 wa ;J 

Y- in. had . : ? ip<;,,d iron on;»t of their vinyl chloride orpo- 
siu:*.!. 

,n! ‘ 2 J “ , ' qUrf ' 3 «-"»e iron other cor.firn,cd 
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230 

such deaths, comes about m part only because there is a 
very short period rn which we could have observed these 
deaths. Perhaps as time Prepresses it will be found that 
the elapsed period may indeed may be longer and that much 
of our experience may be still ah»ad of us. 

Tn summary, these data are derived from early 
follow-up of individuals exposed for five years to vinyl 
chloride in a polymerisation facility and demonstrate in 
these group that 17 percent of the deaths that occurred 
were causally related to exposure to vinyl chloride. Three 
of the 21 deaths were due to angiosarcoma of the liver and 

urth uao auo to bleeding esophageal varices, known to 
be not uncommon among such workers. 

These data demonstrate that this neoplasm, the 

angiosarcoma, otherwise so n/o *-i 

G SO ra - c ~ n ths ‘isncral population, 

is an important hazard of viir'l chloral* 

A t * n - L °riae polymerization 


workers. 


The single death of glioblastoma, reticulum cell 
sarcoma and lymphosarcoma arc noted, but one cannot make 
a causal relationship on the basis of this study. The 
finding of lymphomas and brain tumors in other similar 
studies of polyvinyl chloride production workers suggests 
that they may also be causally related to the vinyl chloride 


exposure. 


t7 * Win neo ' ] !r,ore data on this in th3 future. 


V* 
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The data also speak clearly for the need to pre¬ 
vent exposure to vinyl chloride and for surveillance and 

early disease detection of those/have experienced vinyl 
chloride exposure in the past . 

With this I would strongly support the proposed 
standard of OSHA calling for a „o„-d et e c t able ^ 

Vinyl Chloride exposure in teres so defined in that stan¬ 
dard, that is, with an'instrumentation capable of detecting 
one part per million. / 

! » was of interest to us, since we 

a« studying other causes of occupational cancer, to compare 

e -angiosarcoma risk i„ vinyl chloride polymerisation 
workers with the risk of misotheUoma in the asbestos workers. 

3PPOar “**' - observations among the four 

tos exposed work populations previously reported, that 

the hemangiosarco.ua risk will exceed that of asbestos miso- 
thelioma. 

we have done comparisons by person-years of risk 
among and taking into account period from onset of exposure 

—among our vinyl chloride workers • 

a worker s and among oar asbestos 

workers. There were 1 nr 

' P &raon “years at risk from 10 to 

14 years from onset of CXDOnir , 

' n there was one hemangio- 

sarcowa death. There were 790 no™ 

790 person-years at risk from 

15 to 19 years and there war ... 

eath. And there were 375 

person-years at risk of 20 to 24 years from 

years from onset and, again,' 
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one death, For t hc asbestos workers th 

workers, there were 22.525 

person-vears at risk of in to i* 

to 14 years and there wasn't a 
single mi3othelioma. In ?4 s 01 „ 

^fl.501 person-years at risk f rnn 
it * trom 

to 10 years, there were „• 

I ?a . , mesotheliomas, and from 

to „4 years from onset of «vn« 

exposure, m 19,7 9n oerson . 

years of risk, there were nine cases. 

-is oives. ter esses ot he^orosarco™ er 

I — p~ thousand person-^. at . r) , k . „ 

for vinvi chloride n 

' asoestos, in lo to 14 years- 

“ I ' 3 rtlorid., 15 to 1, w .,rs a 

• y«ors. against 0.2 

° r aSbeStOS ' 2-7 for 20 to 24 „ far , ,„ r . , 

„ - ars fo ^ vinyl chloride 

against o.45 for ni.oth.lio* due to , sb „ f 

i-o asbestos exposure. 

hf ~ e nUrPbers -mall, but I thoiicrht it 

might he useful tn - 

°t least cive sohw^ u, t - 

VC SOme h3 *-t or the w.v- the 

data arc Winning to co. 

[ l ‘ ow r with these data , w . 
a> - 3 baC ^round. we have been 

wm “ ° E Whleh we believe 

I 11 ..? 6 ' ;0 " arPlV ^ ““ - - - —ant 

ana mdiunant toxic 

0X10 defects of vinvi • 

vj-nyi Chlorice exposure. 

1 U limit our niror,.^ 

ob.,erva-iors to those which are 

particularly pertinent to the . 

chloride. ' Stnnderd W-TI 

f'l rs> nf aji ,. 2 .. 

ail. with regard to the level of ov 
I c . LJ of exposure. 

* Pt rl ' Jhi ■* iraople with the <„„ ortan , u 

• -nportant problem £i r <*t 

lh€ ” rOPOMd •*“■*«*. - vou know, i , ter no d t 

J * tor no defect-able level. 
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using a technique which will detect vinyl chloride at con¬ 
centrations at one part per million, plus or minus 50 per¬ 
cent. I realize that this particular item, which I support, 
is likely to attract the greatest opposition—and if I 
thought so before coming down here today, it certainly has 
been confirmed as I sat here. 

Nevertheless, the issue should be mot head on, 
since it lies at the heart of the possibilities of success 
for the control of vinyl chloride cancer hazard. 

Nov:, what do we actually know? First, based upon 
their experimental studies, a group of excellent scientists 
at now Chemical, 15 years ago, proposed a time-weighted 
average of. ' 50-ppm for non-maltgnant toxic effects; based 
upon their animal toxicity studios, thin v:a 3 vhat they 
proposed. 15 years ago, for nori-malignant effects. 

br. Howe reported to the New York Academy of 
Sciences mooting on May 1.1 "In 1059, when .he results of 
our tox'.colocical studies on animals caused us to be more 
concerned for oofch vinyl and vin/lideno chloride exposure, 
continuous monitors were installed in our polymer plants 
and a rather dramatic reduction in workroom air concentration 
was achieved. This was brought about by setting a goal 
that a tInc-weighted average exposure for an 8-hour 5-day 
week should no: exceed 50 parts per million for vinyl chlo¬ 
ride and :!5 parts per million for vir-iidonc chloride," and 


25 
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-..-in the ensuing yearn between 1960 and 1967 we were 

generally successful in reaching these goals!" 

Dr. Rowe further noted that, after Dr. viola's 
I report of tutors in rats ln Wo and lm> , closer ^ 

wan taken of Dow operations. "In our eldest monomer plant 
wg tou..d dine weighted averages to bo generally less then 

| ' DP " ” Ut t! ‘ 0r ° *“ CnK job that »•»»«• « put and another 

iob that Showed 14 ppm. Personnel storing during 1,73 

revealed that all time-weighted average values were below 

io ppm," except for some laboratory employees. 

Jn 03,1- second oldest monomer plant, which b**gan 

operation rn highest tis.„-weighted average expo- 

| r ° Dt 1 -' rmn aqoin M «3 associated with laboratory 
workers; all others were less than 5 ppm." « In tllc ndwert 

monomer plant which began operation in 1969 , time-weighted 
only polymer plant now operating, time-weighted average 

l.'.aVG COOT' 'aorltiv? -o, 

no.rk.uly decreased, the levels during 1973 ‘ 

generally v>;-p 1 ... .» r 

-11 buluw ?J ppm, most of the*, being in the 

1-5 ppm rang *." 

'low, hew can we translate Dow's recommendation 
of 50 parts per million tor non-malignent disease to the 
P mention of malignant of facts? Tho nost authoritative 
generalization in than regard has been made by Dr. Herbert 
Stokingcr, Chairman of the Threshhold Limit Value Committo. 
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! or the American Conference of Governmental Industrial Hy- 

2 gienists, who has recommended that levels for the prevention 

3 | of neoplasms should he approximately one five-hundredth of 
i toxic, non-roalignant levels. If v/e were tc take Dr. 

5 Stokmger*s advice, «;n acceptable TC.V for vinyl chloride 

j would be 0.1 part per million. 

! 

* Ai,d WG heard thiE coming from Dr. Schneiderman 

, that two other scientists have had estimates which range 

, from one-hundredth of the non-malignant toxic level to one- 
:C | five thousandth. 

j S ° ifc seonn fchat Dr. Stokinger may have made a 

j Shr " wd Guess and came right in the middle. 

j Noi" r in terms of human experience, we have only 

j tW ° benChnn; V£J ' the co.lv 5 .,fe level that is knowu 

j is zero. At the other end oi the ispectrua, we know that 

j, hemangicsarcor.-£ s have occurred at level* which obtained in 

jj the P ‘* St vYn V»oly.nerj.7*«;jr.n process. Unfortunately, Wfe 
\ nave rik ' ch - t:x formation concerning th» details of such 
lovoln. Mkh-.ush them ms . published t/,v f OJ . vinyl 

^■ nrM9 w «» Accra, apparently Uttto monttor- 

j in<J ° r - Brvr:lXli,nc,! *»e <«* few companies hove any si.,- 
nlfleant Mrtnc of measurements made until recent nonths. j 

j if fl.o poly.-iny! chloride-vinyl cl.lor.Wo companies 

had done their work ever th, lack tiftoon years when they 
j should have, because there has boon a TLV for vinyl chloride, ’ 

I ^ J 
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we would be able to take our 13 cases of hemangiosarcoma 
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; v 

!• . s 

i v ' 

2 

In the polymerisation plant and with their assistance and 
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l «.v 

i ■ 

! 

3 

4 

their data work out an integrated value of exposure, and 
we would he able to tell you exactly what the levels were 


1 

1 

« 

; 

\ t 

S 

which have caused hemangiosarcoma in the past. 
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| 

* 
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6 

Unfortunately, these data are not available. 


m 

! 

1/ • 

7 

j Now, we then turn to animal data, and they are 



■ •; 

1/ 

6 

of son,, assistance. Dr. Haltoni has a paper in press giving 
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■1 

:y 

9 

his results at 131 weeks of rats exposed for 52 weeks at 

! 

■ 
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19 

varying concentrations ( 10 , 000 ., 6 , 000 , 2,500, 500, 250 and 


■ 

K 

11 

50 parts per Billion) . The number of angiosarcomas of the 

' ‘ 

II 

i 

‘1 

12 

liver, in addition to other tumors, v/erc 6, 11, 9, 7, 2 , 0. 

|! 

1, 

m 

3 


13 

As yon. decrease the dosage, down comes th, risk of developing 

II 

;) 

I 

i 

i 

•> 


M 

angiosarcoma. Ho her. since observed two angiosarcomas at 

i 

t 


' r 

1. 

, • S’ • . 
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IS 

50 parts p«*r million and, of course, th* Tilotest laboratories 
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16 

have in their preliminary results also noted that angiosar- 

j 

1 

2 

> 
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i 

conns have occurred in nice at 5(1 parts per million. 
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In view of these considerations, I suggest that the 
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only prudent course for the prevention el hemangiosarcoma of 
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the liver among vinyl chloride workers is to provide a work 
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kf 
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:1 
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• ■■ 
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21 i 

environment with r.o detectable level of vinyl chloride. Of j 
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22 ! 
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course, ac.-:fd-ntu wil.l occur and higher levels of VC will 

ii i 
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.vesMlt; in such «:ircumstai.c*« , as the proposed standard 
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states, appropriate personal protection should be provided. 
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Kow, tl.’re me a nunber «•£ theoretical considerations 
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Which Minforoo this recommendation. Dr. Maltoni has demon¬ 
strated important species differences in neoplastic response 
to vinyl chloride. Thus, mice-his original studies began 
with rats, hut then he took mice-and the mice showed not 
only angiosarcoma of the liver but also lung tumors and 

breast tumors, how. the mice, however, did not show kidney 
tumors, which the rats did. 

have no way of judging at this time what the 

Vinyl chloride induced neoplastic spectrum would be in man. 

1 don't know whether we arc going to be more like the mice 

or more like the rats or more like some other animal, it 

turn out that turucy *j other i,_ 

" omei t.ian bcriangiosarcoma will 

on the overall, much more tr^or^t th ,. ’ 

- , orvCu tha,-. .angiosarcoms. 

Thus, nv. ‘•’.'hershow’s uuqcj^si-ion thM- 

J suon thot pua.monar/ neoplasms 

*“ '** ^ «*• -t be be a key observation, 

oince oven n modest rise in incidence of this cc,™on tumor 

among mr-n v-.ll resul< w , 

ul ' ' n m ^portent number of excess noo- 

plastic deaths s- onq viivl rrin-i i 

J • cr...o;.tj« exposed workers. 

■MU- regard to the technical difficulties for 

industry, I am-I was sure before coming hare that the claim 

going to to made that no detectable .ovol „ m cau£ „ . 

Itoat deal of expense and marked hardship , or i mlu5t „ ( ^ 

1 don’t don)/* tM,. .n 

i.jij.o ai. alt. Nt:v ei '^hf 7 g . . . 

.. i i holrcvc that the 

ntar.davcl i«j Cos si bio and attainable T v, a 

1 havo jur.t quoted the 

levels airordy arhiovrd «<• ;■>»»• mi • 

' a.r.icrrd a. ,o, thomicnJ and reported by Dr. ’j 
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Rowe at the New York Academy of Sciences meeting. 

Indeed, I would call to your attention—I don’t 
know whether all of us got it—Mr. Bommarito'o statement 
earlier this afternoon, when he referred to the v/ork of 
Professor Corn at the Graduate School of Public Health in 
Pittsburgh. Dr. Corn stated, and I would like to quote him 
exactly—"I am often asked to design ventilation controls 


to meet a certain Threshold Limit Value and indicate that, 
contrary to popular understanding of the design approach 
to general or local exhaust ventilation, it is not possible 
to design oi to assure achievement of a TLV.“ 

If *»»» vcre to tell ?3r. Corn to give us a TLV of 


ten or 15 oi 20, his answer, would bes that, it can’t be done. 

He stressed that "...unless there is a realistic estimate 
of the emission of a pollutant in the work environment, one 
cannot estimate the average airborne concentration. In most 
cases in my experience, a generation rate estimate was sub- 
■ject to nlur or minus 500 percent or more variation. Thus," 
and T a:- still quoting Corn—"Thus, contrary to popu¬ 

lar conception, we cannot design to a desired concentration." 
"In summary, veeLilation approaches to the control of this 
compound are standard, and while they are rot subject to 
precise prediction of results, sue fie-, out design options 
c:;ist to ensure control for materials doomed highly toxic. 


In the peat,.the problem has been that of characterizing this 
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|| co *J ,C jn '- ’• 3 1ov fco:cicx :y osn, »nd *cU>ptiruy yontcol ana- 
- j consistent with thU designation. Future <to»i w „ U1 

3 j h<? ^ 8 ' li ' Ti,ly toxlc wifcl techniques appropriate 

'• j i-hxfj f.o-.iic/natior , •' 

c- I} 

!j ’ woviicl to turn new 1 3 fcomsthing which is 

| ciot: '" *•" "i' n ’«rt. nnt.it now, in a sense, m have been 
r | to Lklnq -of how to protact *»« nest generation of vinyi 

* | Ch - : '“ 1,i '= its—whether we get it >o ro detectable level 

* j' ° r UrS -'' rt i,,t aUlim * five pacta per uiUicn, we ara 

* ;| go:.nq to protect everybody in the future. 

r jj A hav ® ar,c, ^ cr approocn to this. VD have good 

, |« r-v.on to believe that, with control of vinyl ohloridn ex- 

* !, i'lO '•?* 11"'. m '..'IfJi'G will *v» - . 

;i --o», ,) oc.f. • ii’- rr. uooalastic r: sk 

i; _ 

; .•’ivnr .'.or the current*. frr*'*' >/», if , . 

•j J -- 7,1 it my never !>j» 

! * * .;>.->*• Oc.cn ‘:»."c point, Kvidsncc exists 

jj in ''*• »imri».a»t» Sliac, a; least for levels 

jj '*™ t V ' W "' v ' 0 " k P’™-- «> p ««nt»«c of turnars. 

- •• •*•»»«• 1- <iw- an ail-oe* lioue rtfair. I have al- 
!; .raou-f chc declining naeher of tutors ,,.th declining 

| ' 1,1 vats exposed for 52 veeks. 
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"° m ‘ ” ar ' , * U '- ' r " C "' ! «*** *«<«««-- «*•*. ns connrol 

vinyl .vh.erido ***.„„, she dcveln F ,an -1 „f hceangiosarccnn 
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1 1050'., ax'! WOO'S ami WTO's Will diminish. Dr. Maltoni 

2 nxmosml two groups of rots. Ho exposed ons'groap at the 

3 varying levels—10,000, 0,000, 2,50C, 500, 250 and 50 parts 

A pcr mlllion - 1,0 exposed them for 52 weeks and then observed 

5 : the* number of hemnngiosarcomas at. 60 weeks. 

* 

c I; He exposed another group of rata Cor 17 weeks. In 

:j 

7 j ° th " r >;cr<5a * he stepped the exposure, but let them live till 

t 

b j 60 wceXs ®9 ain » and observed the number of hemangiosarcoxas. 

I 

5 j . Among those exposed for 52 weeks in which the ex- 

iy j ponur ' w * s allcwed to continue, there were tuners in ,-ach 

i ! .. .. 

!! j oxc#ipfc tr ' 3 5,; parts I ,Cjr •'Billion , in each of the other zxpo- 

,, l| sure ranges. Among the rats expos ad in the save conditions, 

1 

■1 ! ir * lho y:,Mi Ambers, but only for 17 weeks.: the exposure 

I 

» j being rjfcopoed nt that point, and examined «.t 60 weeks, there 
■a ji wasn’t a single angiosarcoma. 

j 

0 ji T ’° : * :U therefore hope that as we now stop vinyl 

7 || chXoriac '*V™nzc the currsn.; work force, that their risk 
e |l ° r ‘ ,C * «»‘-/iosarcome will be lessened. Fra-.u a nnctical 

I. 

i 

6 |i P ° int of viev; * ** V°» it ttu'-r »r : that, wo ercs not going 

! . 

0 vo P-fivoits arc i«,sarr:ona artont; them *■. much W r would lik«. 
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So that fro.n this point oCviow, for the protection 
of the n.cr who ere working for you now, for the protection 
of the won who have in the past 30 years had vinyl chloride 
exposure, it is important to stop vinyl ch.lorids exposure 


now. 


MOW. with regard to noa-ir.s 1 ignent disease a'.: ] OW er 
lcv(!l.3 o-: exposure. Vow will remonibrr that 7. --ted :hat our 
laboratory undertook a survey of current and former Vd-PVc: 
employees at How Chemical. 1 have further detailed to you 
the valuable inrorrwtion that, ha: been provided by row 
scientists concerning levels of exposure which have obtained 
in their, slant :n the Vho resets oi our Midland r,r- 

Va/ rr * : ' iU1 b: ' in * HluU * r7 ' I h*'"> analysed data with 
rtq.ud to what seevr to In in om: hands < !((J ,j the mos1: sc;nsi „ 

tivc, uiuwticai pKaieter* ol VC tox.iei.Ly-^at Is, * .evat,i 0ft 

of aiv.el,ne phosphatase. 108 of the <34 workers tested, 

arp:;c3:?irt.iteiy ova quliter, h.d teiriun elevations of th;,r. 

, .v; c» ten :natii u cf. ouc survey results also 

Ar. 5ic.i-c- thst -ho percentage of ; nrHvidoal::, with palpable ! 
onlarq.v. nfc ^ ivc.r cmVor lUa n t >Ja:n va; very ’r UC h the 
** R « r ‘° <**««■*! 5-. -.;hc Ni.iqMa ?ai;u gxoip. 

Mow, l don't l'win to pc «lslntorpreted. I a:a 

no: tnyins| that if you d,r;roe«o levels to one to five parts 
per: wilifxM, you are going to have 5net an nuoh alkaline 
pM.vphat.tue ol-cation and just n many mlaryud livers and . 








‘ ‘ v ‘ 'OMf* f) t o c*/i. irjc-.d iivjj.M nn«l som** of 

rj'o v•’Ct cho r '.*;sii.no phosphata?t$ ;ir. I.parfcan; most 
ihr ' Tp ,: "- T *c«n t.M« cusuJi: of Hj'^Kuro.5 a<: '-.labor 


*» y » •*«,. > » 


r, “ '*• <<ivo.j us 'in:n wo -.ons. Icr 

too hill-?:: o" :ovr.»r. us. < :li ocii3S...n«. 

’•* noiy.) c'^icri-J« /osir, ac <_ho 
Ko ; \<«:r Ac:.- -1- •»*./ of ri-wa inaoci:*?j, i ,*»»-,.? «-.a bit; xilea- 
mi's 1; i:: Uor not; air, rc.o;w:tn<j on:-, os of classical 
v.i-iv: rh.Jur.’t? j f’j.soiiMf- nc-j-flrmoc: ?•/ bircry n.rr.uij -./or ben. 
kt; 1 p:**n ,. j t’uj pol’resin, in «p.c:i y i>vc prccuc- 


ti > • I • 


'Hiis pcij. v;<: to :ho ur^ut. j- d .;..»r tV? 


‘■ r ’ 1 .* 1 ■’ to 0 i j)i shi vV. 

•• /:n.;: . 5 . voair. c;.v, : . t’ at: .Imjyr.try 

'* ; v.v *.T nojus-r -imra he- 


VO ». . */; .* ' 


,f\ y 


‘oi:-.:.r*.3v y: LexJ i r j.o,;orL.>1 <r. tno Mov Yor! 


•vi.rtiC: rapiiijy onte 


f cho 


'•• \y,', thn •; pv.:::n> }*«.•.■] 


nariic Acs 


■ * • «■ 


• n- , ;.r. the 1 , in );r.:.to.K;il 


•• •• o'vj'f.Losl t.Utl a*i«i 1' 


;i:t: pull: of 
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'■ 1 *i<* :■:( . Me *:ir. * r.'r. r< «v 
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< P~PX« «th esophageal varices, a complete blood count win 

* | alao pact up anemias at no extra coat to any one and is 

* I ° f P ° tC ” ttally 9reat bonelit to the patient. 

“ I flnally> in vlow °f o»r findings on chest 

5 j X " ray3 an<1 PUl, "° n ‘ 1Iy fU " Ctio " X suggest that a routine 

6 I M C "'’ St H1 " ” e , ’ 0r " = &S ° r ^y standard ventilatory pul- 
V nonary function studies. This addition wou Id also cover 

* | the ” OSSibilitl " — - «*• -ta of or. Tabershaw and 

9 r * >ai.fey, that pulmonary neoplasms < 

y neoplasms are increased in in- 

10 cidence among vinyl chloride workers. 

” Pi " aUl '' Vith r * 9ard exposure of women, the 

12 dsmonstration !>y Dr. Maltnri n < 

7 alt ° r,i U,at of .-.regnant rats 

“ tQ Vinn Florida from day 12 to dav IS -,f 

y * \.o aay j.q of pregnancy— one 

, —- result in angiosarcoma in the offspring, indicates 

“ that ” OM “' n i0 th ° ^rldbearing age should not nor* in any 

16 ln "' hiCh th ° re *•*«***• levels of vinyl chloride. 

„ fhis should be made a hard and fast ru'e 

16 j n ' U ik YCU VGr/ niUCh lor thf! °PPoi tun..ty Of appear- 

l S J Jn y before you. 

! ° JirDr ‘ r M?ATT: Th «* You, or. Selikoff and Dr. 

1 I Nicholoon. Mr. ki o1ti ? 

2 j ( LLifts\ Your honor* 1 in-i 

' n r, i na.1 two very short q„ 03 - 

3 j ttoiw and then nr. bass,.ter , believe M ..„ . 

hn,f? some questions 


I 

• w ! 


as well., 




\ Hi rooting you*- 4 

at -cation to the -Maltcni animals 


a 


I 
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that had bean exposed for 17 weeks, and your optimism as to 
the existing workers, would it be your view that employees 
could he exposed to vinyl chloride for a peri.xi of time 
without an angiosarcoma hazard? 

HR. SELIKOFF: Yes, i think that if thare is only 
short exposure, the risk of developing angiosarcoma is less. 
1-his is standard/Jit is standard with asbestos, it is stan¬ 
dard with botanaphthalamene, it is standard with ber.zidene— 
it is Standard with many carcinogenic substances. 

JI? C shor ter the exposure, the less the risk— not 
that there is no risk. There may be significant risk, but 
it will be lessTjAnd 1 think our tank is to try to get that 
ns* as close to zero as possible, although we realize 
that we may not get it to zero. 

KLIJIIJ: Now, 1 would like to direct your 
attention to repair mechanisms after a so-called onslaught. 

Do you know if there is any evidence as to whether the body 
mechanisms con repair after being hit by carcinogenic sub- 


is s U And 


stance!?? 


SEblKOIF: I thinl; so. x know whether 

the repair can occur after the carcinoma ban begun, but I 
eon't know if we have closed the books on UwtTj For example, 
among cigarette cookers—1 don't know if this is totally 
applicable, but it. is a suggestion—among cigarette smokers, 
those who Stop smoking Cor the first year have exactly the 





I 

I 

I 

1 

1 

I 

I w 

I - 
I " 

J 17 

I !■', 

i H 

I. » jj 

r ! "I 

m : 

tfej 
# 


1 


I 48b 

* I arc still j , 250 

* ' ^ recelv . MPets ^ w . He 

o I a 1 a confident that if- 

* I " ere to ««**<* the cdUcrl.l „ y ° U 

ccrl,| l department of 

* Academy of t ‘ , ° Hou *°rk 

y ot • ci«ncG3 and it 

' if th ®y were to ask Me in a . 
e r _ *o a nicr 

’ '' a Y/ I would ate ^t. _x. ' 

, r r , . q Cid *** «“ —- that ,,e do haye. 

l| ^— ASS I TBK.~i. hanfc you very much, that 3ave3 

7 acme ot the ouohtiona f had - 

I Y °u Covered quite a hi* * 

<J j wound in sr.,. e of fch/i , ^ - a bit of 

thQ 8t w*io3 boy, of a bionh • 

i I a "d of an rpidc^ioio • • Jn ica J nature 

| piac.f .,1 ologio nature. 

^ ha " * C0 ’ JPiS ^ceutions oa come of your ea , , 

" ^ -'Htoh you mentioned „ pos3i t-. , ~ 

* -Cheofam <>f vinrl / I 

* R * Do you feoi f... 

3 I b<» a pw.?,- r ..s fchi * ^ould 

3 | " ‘ c ‘ r, ^ SIn that ODfjV. . 

I • trauuport vin-; i 

i II thrcuThnur < : ; lf . :,j , ‘ * oridc J 

! , *' ’■* and you would f 

i jj liypochesis»3 tj, a .. • uld I 

port? ' thj -»s of . a„ s . j 

! r , . - •! 
i **• i. «, h, f ,o.„... t .. .. , . 

j •>«:.<, ., y o r . r .. ;c .„ . 

• ° ur School, -.d o .-id • • 

I wo-’- t. • ° 1 ld chia 

! • ohvinasl.. i.hor- 

that ha, to V .V,, • ol - - CO much work 

' ‘ • •» have only u* tm lot>k 

| ft-.lilem, and t. , thla 

valld/W " thcoc-s »l«»Uy 

M. T,.v- M1Tlt , ok.-,v, thank ,, . 

tost fr- , ‘ " ' , '" 0 ln !">or 

C ' .V’O'C.rtfJ jjr, uj 

c.ie you ,,9liKj brorrhl«, 

blieliuir. or ‘ ' cr3 " , 

• ■ »*« vou 
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nr " ! ' t:T ' IXO ' rF: Nt> > «« are using blood lymphocytes. 


Wo are doing chromosome breaks and also chromosome particles. 


1,0 are ho<;ir ' nin: ' a extensive study of the potential 


j for mutagenicity of vinyl chloride. There are a number of 


test systems that we ero beginning to employ. I mentioned 


the Drosophila tent, there are others, and these are under 


the direction of Professor Ilirnhiiorn in our School. 


LJ? r " I lU ' L ’lTF.ii : Also you were mentioning the pos¬ 


sibility .f-uat i'«- might play an important role and perhaps 


»flcr€f so v .'l t i v 1 cl i J / * j ■+ * , 

cnj...»ri(iG, did i .Interpret that correctly. 


or -is it fchr: vinyl chlorine nLso~be,j on nur . ! 

“14 regard to the °’ '*= you re ! 

or, SrxiKOvr: / .. ni 4 .. -w, about? 

' u v>0 , -‘ lOV - iner.e people hau I 


!l eX?> °' 5UrC T: b ‘ U: a - Uo r ' e « vtV'W* to -vc particles 


(ind cor find .,/j iv* .- r .. fjr .-.- _ - 

■ /jc.ii to the j..mg ace »<iaply thos- 


j! in -corkors that have beer; axp-j-.e j to bet h >n. . • 

lj k "'<r*-•> .it tms point I 


vouid r*ith?x not hazard a ty-ws. 


w. r.^fiSITR'ii: vo.ir _,-..-4av^5 

i oar er.£ect. that 


you oh-Kervcfl duo to 7 J 7C dr.«t? 


m. SJ3HXQPP; I can ’ t tell you, these people v-oie 


orpooc-l tc noth, in the one study in vhich there is histo- I 


logical <nate<i.ji y\/r rr»rr t ...., . 

' car tides v*.-rc louvi in the granulomas I 


° n ,3i ° r ’' ,y * •• Mint i« ii red herring or j 


1,0 T>,P r - 1 T " a >' ' 10V;> i-oon thcro due l:». the vinyl 


|j c!i lor id... , tV.. i»».*c narfcioln nr:y r. iv.ply be present. l 

li • 


| nuggar,... c.a« v.thiu.M want on this matter until 


Is 


[ V 


\ 
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* further information becomes available. 

2 DR. LASSITER: /Ml right, I minsed the analogy 

3 between angiosarcoma and rnisothelioir.a. Was simply the 

4 fact that you have seen more of the former? 

5 DR. SELIK0F7: Taking duration from onset into 

6 account, the number cf hemangiosarcomas per thousand p^rson- 

7 year3 at ri.«k is greater for heraangiosarcoma than for miso- 

8 thelioma ar.ic no asbestos workers. 

8 But I caution against putting too great weight 

10 on these data- I simply presented them because they are the 

11 j only data avai 1 . 

| ^ Wut numbers are small with regard to the vinyl 

Ijj j chloric!'• ,\tK j think that bei are any def i nitive judgement can 

/ 

j- j be made on [Ms very interesting comparison, we again should 

i 

15 j await the collection o.c more informati on I~j 
IS hASS.TTLR; Could you possibly make available 

, 7 your studies—-or my bo you have—on tho Union Car bide/Dow 

J? ^ that you h^nticned. Do you have this as part of the 
rccOi. ci • 

20 i I)n * • c *'^IKO? t? : No, we haven't added up our results. 

21 y poor coiloarrnes have gone off on a well-earned vacation 
Vi thos ' s <>1Et: two '****0 they wore exhausted after examining 

VJ . ov-r .17.00 vinyl chloride workers, and I relented and allowed 


!! 

« il 


theni to td’> ok* the ten day:: c-:* two weeks. 

DR. L.V>S1TKR: When do you suppc.se those studios 
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might ho available? 

HR. SELlKorr: l will convey your urgency to the** 
upon their return. 

DR. LASSITKR: Thank you . 

JUDOR HYATT: Anything further from the Government's 

table? 

MTi. Klein: Nothing further, your honor. 

D.i. SRL1X01F: Dr. Nicholson just said that some 
got away, he didn't. 

JUDGF: HYATT: Questions from the floor? 

C3*“ hrcxmam l]i hone you will hear with me, your 
honor, I have got questions that have been 'forwarded to me 

by a iiuA’huc of the othar parties. 

/ 

Soli ’ :otC ' wet - yc,u resent earner today when 

1 lnquxre * 05 nr * Koy about future of angiosarcoma and 
its diac/ncit.3, etc? 

‘Hi. SRI.ZKOFP: Yes, \ 

MR. hi?CKMAN: My name: is Jerome Heckman, i am 
general counrel for the Society. 

’ 7ou3d you like " l « to start that question again? 
br * SRLlKQl-T: No.] You asked Dr. Key about the 
difficulty of diagnosis. 

•1R. URCKMAK: And I wss just wondering if you would 
be in goner el agreement with moot of whet lie sn id? 

DR. SKLIKOFt’: Mo. it would be very difficult for 
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V h • a'.fhtH «*, ?''i -7 ’ "or i.\ x i airily. I hvi.|>pr:i\ to i>o on;, 

o* Vcu are /-.oi. •.ri'-J.rc; we rua.i. goo**’.. * 

*wt. i: , thoi'c m.. that it is JxV.cly, is xt r.ot, 
jv . i.->, : ,i'.fcnr'.ion iits h -an Socu.'r.ted cn .p.r \t)m zcv.im, 

p c*:. ? .v'*.. m,>yr •< \. gunr r.s o'" it in 3 ip p-rai oc,vil&- 

» '•• )•’> vh.* >•:• t;nr VN.I 

• - .i •?•■.** ; to ; tl'.;!'.. T'l TiSot • *! 

<:f! l ' * 11 '■ r: ***‘.o.t it if, ! roS.-a :iy goinc, ;:*/ iu» .vo.:- 

;.j rr '!*tt** • i>2» rto.'o'-.ir-1 •.r»»» }•>•-•• been rear!* rig Mio 

’ • f • 1?!l • -’t th? 1-v.* osfft’-, onp.p.M sJiy th«. '.tall t 'treyt 

" ' f 1 ’ 'tnc»*. r ax*<* vos .* mjc:;* *-.•*. ire or this 

■ VR *• • r'y b;> t*ei«>r.*d. Mat i L 

1 ' * • ” ‘ ' 1 l ': ■ • i ’ ’ ' • ‘in* *i i. J 1 l .., { f;on - ;.£ /.’““it 

• ' r.u.t.lc f a,. the :;•? .'.t i:. j V iiivz-.ys vibra • 


r ! • IJ • :x*A: r< i t ; f u kr, t z-y:7 at j r>uA • 

•’! > i ; .LT t*>FF: 

!■ K.; >• . « :.!• •»{ .? j ? a »"<. aC '-.'-tir.if x ;y- 

• •<• V. il.O, ..i Mil "VC! Jndiif,rj;y v/sio 

*' • ' J v '4 ha <o • cr-j t is, t.c eh” rirl* - 

• »**' V:» :.•••/». l , ill iM /.t ' ict: ‘.hat. ay 
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people tell us that they have never seen such a level except 
in the presence of cancer—and yet the man feels perfectly 
well. So he has been admitted to the hospital to be examined, 
Roswell Park has just discharged him. with the admonition to 
come back every month. They couldn't find anything either 
| and they, as we, are keeping our fingers crossed. 

MU. IlnCKMAN: But you are taking steps to notify 
tnese people if they have disDase? 

DR. SELIKOFF: Each man will receive an individual 
form, a latter, with details of every single test that has 
oeen done and with the request from us that wu be allowed 
I to give these results also to the Foodyear Company. We 

t 

will not give it to the company, however, without the per¬ 
mission of the worker. 


| 1 *1KCX?iANs On page 7 of your testimony, you 

| indicated that you were pleasantly surprised to find that 
humans were not showing the same hypertension and urinary 

1 

j diseases as showed up in some of the Haltnm oata with re- 
ji 

f' gard to the rats. 

! 

DR. SELIKO'tF: Lot mo correct that, I may not 
have made myself clear. The hypertension vas reported by 

-ucoeu of the city of Clugos in Rumania. We cid not confirm 

his finding. 

I 

Mow, he may have been looking at different people 
or using diffecent criteria. . I 
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Th« kidney tutors wore reported by Dr. Maltoni i„ 

2 j rats and I don't know whether th*»v u n, 

ntr the > Wl11 eventually occur in 

* humans or not. At le**-* 

e present, v/e have found no 

4 evidence for this. 

* j HR. KBCKJWM: And no to some extent • that does 

6 j fUrth * r ' liVe VOU " bcut relating the ani:„ai data to 

j the human daca? 

I * • 

^ SEL1KOFF: • Yes r Ann'*- • 

•” S - don 1 t?iat you can 

c automat i ca11v translate , 

. an to hipuui beings, I don’t 

o J think this at all. 

* I If.oCKMAM: Wi<• Ji rec/a r.1 t-n «-u *. 

n recjar ‘ 1 to that Goodyear esrperi- 

! I W<intati0n ^ gCnera1 ' th ° rC ■» —y places in the testing 
' | Wher ° “ *’ '“ 0t Cl ° ar t0 ^though it may be to many 
| other people, as to whether the figure for some of the di¬ 
seases, how (.he*/ relate Lr hp—mi 

- t. gr.^ral population? Are you 

indicating in all of thos- eve- -w -v 

-3.. etto that tne general population 

j figure is lower? 

I f 

I np * SELIKOPF: Ye-? , 

e,f v.e .node clear that we had a 

number of liver function testa whioh • 

{: ’ * v ’ hic h ‘.ere abnormal. For 

example, I scid that six norePft v 

°* tue people had more than 

1.1 milligrams o* hiiiviUtir. . , . . . 

xJ.J.ruoi. n , which j.n cur laboratory is 

considered top limit of normal. 

j r ’ Ut th<!n a,9ln thSrC «“ -«-* diseosos which can 

j this, on conditions, ton We Cilbert 8y „d rona , whlcll 

j occurs in the general population in , tew percent of the I 
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people can also give serum bilirubin of this type. So that 

v/hen v;e found that in only six oprmnf r 

y percent, I am not regarding 

this as evidence of liver disease. 

And you will always find some people with an 
elevated alkaline phosphatase or SCOT and so forth—it has 
got to be more than just a few percent. 

The levels that we found in Niagara Falls, however 

were way beyond the range that we find in our general popula- 
tion. # v 

MP . " RCKMAN: 1 would like to direct your atten¬ 
tion, if I may, to that table on page 12 of your testimony. 

That 'cable bothers me a little bit T f t 

If I understand it 

correctly—I vtiilizp -i j. < 

6 Uiat lt ls a mathematical exercise to 

some extent. 

hut if 1 understand correctly, you took one plant 
and developed the figures for tho persons and years at risk 

with respect to vinyl chloride. And the asbestos data is 
gleaned from four plants. 

And therefore we ;irr> 

y not comparing Apples 

and apples here. 

Vou did not take into account the many pvc and vc 
Plants where no deaths had been reported, is that true? 

rn. 8RMK0PF: you are absolutely right. I wish 
wo had data Uko this in other plants, but this is the only 
Plant that has so far been thoroughly studied with 99 percent ' 








urront arul former vinyl c h i 

' >ri " e “Ulcers and have given us 

the resuits of ail these studies. 

\ MR. HECKMAH: I Fine T t-;,i 
L_ ^1 he. I think possibly you will hear 

that m ^ne course. 

th M9a VOU indiCate that y°h really believe 

t “ 1# te "’" iC3Uy *« «• industry to comply 

" 1 Pr ° l,OSO ‘ i P “ r "' anCr ‘ t •*“-«- that OSHA has put out 

| so far. 

DR * RELIKOFF: I do v«., v 
• ‘ * ou know, you people have 

only been looking at this fnr =, p 

for a few months. This came as 

8 Surpris * to Most of you-and I think ^here • 

ln, ‘ there is a world Of 

achievement ahead of vou th. 

a . . e " = a uorld °f engineering 

achievement that you can look forward to. 

M>n<i you, it may be economically difficult and it 

way be tivt the difficult 

I" 7 “ to be so great, the 

pressures so r «crco 

' SSCo standard win „ ot b e s»t 

and that we are arina k 

Ooing to have to learn to live with cancer. 

1 h0P ° °“ t ~t uoing to bo the ease. 

RECKMAN: x gather, from what you ju st said. 

^ “ aVe SOm ° °f theneed for patience 

“ ln,l,,sUT ~ * i -— «-t it „in do ewry . 

* , "' r ’’ nlV t0 ^ «***. the level down as 

l0W “ P ° S ’ ihl * « h°on as possible. 

OR. SRLIKOFP: i ,, oulH . , 

° Uld 00 “hsolutely patient if 

those commitments are made, that you win dn 

Y will do everything 
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possible not everything possible up to the limit of spend¬ 
ing money, but everything possible, everything humanly pos¬ 
sible, everything as rapidly as possib(eJ--l would be as 
patient as Job. 

'tR. HECKMAN: Thank you very much. 

It. fOPOI.: Did you conduct an examination of the 
Tenneco cx-ployoeo at their Plumbing ton, Now Jersey, plant? 

r,K * SEbIKOFr: No. T. examined a small number, as 
I said, of '.’er.neco workers r.n our field station in Patterson, 
’lew Jersey, not at the Tenneco plant. 

MR. TOPOL: Do you have the results of those 

studies*' 

DKI.1KOFF: .1 don't have them here, no. 

TOPOL: tvhen you have them, will you make 
them available for the record? 

SHLIKOFF: Surely, in fact, as we give 
them to th-o workers, J vi.1.1 l,e delights to give them to 
th S Tftnr - oco r -” , *P«iny else. X have alread y onoScea to Mr. 

Lamb of thy Tenneco Company about this. And I have promised 
that, vUb tie approv.-l ot the workers these data will be 
Trade ,r •»i i iMr to hini. 

’IP. TOPOL: when did you frr.?t know that there 
were tnvco cares of angiosarcoma at the Coodyaar-Niagara 
plant, before you went up for your visit or did you subse¬ 



quently learn that? 
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liver, various causes, but you don’t find a palpable spleen. 

2 

and in Niagara Falls we found over 3 percent with palpable 

3 

3pleens. This is very unusual. 

4 

But, as I said, we found it less frequently than 

5 

the Germans found palpable spleens in the University of 

8 

Bonn study. 

. 7 

TOPOL: I think you made the statement during 

8 

your testimony or during question-3, that the only safe level 

3 

is zero. 3y that I gather you mean that based on the current 

io 

• 

state of knowledge we can’t say whether low levels are safe 

ii 

| 

or unSf. :e, would that be a fair statement? 

v< 

DR. SELIKOFF: Absolutely. The only level that we 

IS 

know is safe is zero. It may turn out that 2 parts per 

i* 

million we will see one case in 50,000 or one case in 

is 

20,000—'! don’t know this. The only thing I know at this 

• w 

moment—we are ignorant £\s all get-out so far. 

r 1 

17 

MR, TOPOL:You mean ignorant on the question whether 

W 

low levels would ba safe or unsafe? • 


DR. SELITCOFF: That is right. The question is. 

7i'. 

what do you do in the absence of knowledge? 

, f 

71 

MR. TOrOL: You said, in that connection, that 

?2 

you thought that the shorter the exposure in terms of time 

, 23 

duration, the lower the risk , 

?\ 

Would that he true also for the level of exposure 

25 

—that i3, the lower the level of exposure, the lower the 
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WUJ* or*O^T^J Two £dflj.fc.ioniil questions. 

| the 19 expected <fefcths, versus the 24 that occur 

| xn tle rortelity, tills is in the mortality study that Dr. 
Nicholson talked about, what sort of confidence interval do 
you put on that expected deaths? I mean, is there a 

; 8ta txstioal difference Imtwseu the 19 and 24, or is the 

i 

| variability ?.n those so great that there really is not a 

■ sice.l difference? Itov do you relate it? 

D,q„ NICHOLSON: It wouldn't be statistically 

j different et the 5 percent le\el, which is the level that 

| statisticians typically like to 3peak about. The 19 calculated 
» 

j deaths are very accurate. They ora using the - . 

i!Ki 19 calculate! Gathers were obtained using the 

•.Bort ility data of the region about that plant, that is northern 
New !'ork State, 

that ’ s an ««- , cvirato fic/uce. But 24, of course, has 
a /anability ussociatod v;ich it, if cne did a similar study, 

0..atical.,.y you'd expect a different number. And it nay be 
more or lass. 

.C r.iigwt note, though, thi point that war. made 
earlier by Dr. Lloyd, that when ona goes in and does an 
epidemiological study of a working population, one typically 
fxndo perhaps only 00 percent of the mortality that ona would 
calculate frorr the general population data, so that a batter 
coraptrieon would be perhaps with a number of IS or 16, «nd there 
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it vroulc bacons statistically significant. 

I bn. TOPOL: nut in this e.u ;9 it is not.as statistically 

I significant, then? 

i 

| DR. NICilOLLOU: At tlie five percent level, that is 

|| correct. 

J DR. SELIKOTP: Even if it were statistically 

iJign.’.fleant, I don’t think too much weight should be plrced on 1 
it. The muster, are very snail, aid with snail numbers, I 
chink wc neoF. more data.' J 

j TOPOlU Okay. Lot me ask you my fi Iia i question, 

j jjtoi the three cases of angiosarcoma at the Duffalo- 

j Wia<JaVa Plimt ' Which ‘ /ou **»*led. clo you have any idea, based 
j upon i),m job ■■ of those people o:: any other information you got I 
from the manufacturer involved ns to the levels of vinyl chloric! 

j e:cpo.;uro to which those employees ware exposed, and over what 
I period oi : time? 

| DR. 1IICIO1.S0N: The periods of exposure I nave you, 

they were i.t, X? un<l 2J yea.ro the ,nen worked, fro* beginnin, of 
onpl<to shortly prior to death* 

MR, TOPOL: And ir which years were those, in the 

Forties, the Fifties, or what? 

DR. NICHOLSON: They began employment prior to 1951. 

MR. TOPOL: All three? 

DR. MIC1-0LS0K: Just a mc.rent and I can give you the 
detailed histories. 
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Vho dates cf onset were J0/4C, 10/47-and 6/51, with 


6 at.'i3 o:! deaths rosncotivaly S/70, 8/61, and 5/68. 

They nil worked predominantly in the P7C production 


| facility, tnat is, tJiay wore net maintenance employees. They 


.r 

!< wou.ll iiEAw prog res bod through -- perhaps these non for only a 


♦ ;• ~hzi:t hint — through a hagji 


’•'Jlinq facility where they would, in 


•f tj '.jp'srciv.ion, also 3>o required to clem reactors; end they 




0 '[ ma ' r AaV!} h ‘ :0n involved in reactor cleaning on overtime. 
i 

Go that exposures could have been — they could have 


i’ 


« i it 

j| '^"? s *ie:icea peak exposures that would have boon quite 

|? 

' ’ jj -ig T| - ’.j-icitu to. had avidonee of such peak exposures A 

• ? ! ! current work force. 

58 li A* to tI,Cj average levels that they were exposed to, 


!; r * t ili vn3r y ttl estimate. Wc have no dcita on that whatsoever! 


j| 


rt I 

f... iOP )L: T 7hcn you say a significant exposure, what! 


•'* < ( ,J y (:V mon , ir terms of parts our million? 

i 

KJl, UICJfOLCOH: 1* would estimate that in uon.e of 

».. tl'ft *— wrll, icon data on osier employees reporting symptoms 

ir- jj and cliszjnr.vin, lighthsr dednoori, oven loss of consciousness, 

i* 

% f. Uhtl. semr rr,p.loyu<.c at rono tiirve in those plants could have been 

!j 

• j| '■••■'PW' A to onnoentraticii3 ir. arocesr. of 1,000 parte per million. 


?-; 


H 


I do*- t know if any of these were, because wo couldn’t!. 


:.5 jj of course, interview Show. hut. such exposures for short periods 


; i| 

li cf hir.ir did toko place in that facilit y."^ 


» I 


MN, 'XOtlils Than!: you vary much. 
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We're going to tidy up all the things, all the untied 
strings that are lying around, we’re going to amuse ourselves 
with studies, and we're going to ask our basic scientists, 
we're going to ask Perry Gel i ring, for example j to give us the 
mechanism of this, because it will help us in other things. 

Dut, by and large, the question of the importance is 
simple. When three out of 24 deaths in one group are due to 
hemangiosarcoma, one out of every eight deaths, and another one 
due to liver scarring with sophogeal varices, in a man who 
didn't drink very much, by the way, well, this is important. 

Nov;, let's say that not one single cancer-more is 
going to occur in these 255 people, that it's only going to be 
three. We've seen everything we're going to see. Still, the 
even one percent of deaths in that population is a very 
important thing, when it shouldn't be anything at .all. 

So that that part of the problem is settled. 

The part of the problem hat is not settled is what 
basically you people are discussing here today: how do we 
control it? 


I,! 
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thank you. 



Pacific. 


MR. S/iMUELS: On behalf of the workers. Doctor, 

JUDGE HYATT: Ye3, sir? 

HR. ARMSTRONG: I'm Paul Armstrong, with Georgia 

Dr. Selikoff, you mentioned the use of time weighted 








2 


averages by Dow in control levels. You’ve been quoted a couple 
of times on "the shorter the exposure, the lower tdie risk". 

Putting those tv/o together, I got to thinking about 
“ T “ supposing you had a very short period of some modest level, 

how serious would that be? *7 


Let's take examples, like you had a 5C part per miili 
exposure of a worker on a random basis, once a week, and the 
rest of tiie time it was at the prescribed level. Is that 
important, nn^i could a time weighted average be set up along 
those lines that would give full protection? 

bR> SKLII'OFF* Well, I think 50 parts per million is 
huge. You even — «t 50 parts per million at Dow, you even 
found, in your laboratory, liver damage, without cancer. And 
j fairly short studies — it was about, what, six months' 
exposure? 

I 

HR. ARMSTRONG: Perhaps I don*t make myself clear. 

i 

; Let's say for a period of one minute once a — at a period of, 
say, every week or something like that, on a ran lorn basis. 

The point is that you have a plant and your conditions are 

I 

• well controlled, but occasionally, due to operator error or 
jj some tiring else, you have a chance that's on the lev=l of 


i being almost unproven table; ( 'o you put your people in air 

ma3ks all the tir;«, or could you justify this on a tifus welch ted 

that 

average, that your additional damnge/would bo done by this risk 
j was so low as to bo not worth tho additional prevention? 


\ 












c?- 


. ^ 

SELIKOFF;_)l don't think that anything is going 


to occur there that for one minute you're going to put anybody 

in a respirator. By the time he got the respirator, that minute 
would be over. 


But^your basic principle is correct. The lower the 

exposure, the shorter the exposure the less the risk. 7 

1 

And I am hopeful that we will have exposures so 
short and so low that the risk is going to be infinitesimal. 

MR. ARMSTRONG: Thank you. 

JUDGE HYATT: Yes, sir? » 

MR. CONNOLLY: Dr. Selikoff, is there any comparison 
that can be drawn between exposure to asbestos, to fibers, 
and some figure of exposure to polyvinyl chloride? 

DR. SELIKOFF: No, I don't think there can be, they 
are two different things, they work differently. Except that 
they both can cause cancer. 

But — in that -way, they are very much alike. 

MR. CONNOLLY: Is it your feeling that, for instance, 

exposure to asbestos ought to be at the zero level also? 

DR. SELIKOFF: Oh, suxe; I'd love it to be. 

MR. CONNOLLY: I see. 

DR, SELIKOFF: I don't tiiink anybody should inhale 
asbestos, just as I don't think anybody should inhale vinyl 


chloride. 


MR. CONNOLLY: Now, if you would turn to page 12 of 
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your ve-y sophisticated presentation, I would like for you to 
assume a couple of facts for me. 

If you v/ere to assume that the person-years at risk 
in the area of VC were, say, the sane figures as in the area 

of asbestos — in other words, say you had a 20,000 figure, and 

also assume that in a number of deaths there were, say, ten 
deaths, and it was spread out roughly comparable to the way the 

Goodyear plant is spread out: Would you think that the compari¬ 

son between exposure to vinyl chloride v/ould be comparable, 
in terms of the results, as in comparison to the results in 
the asbestos? 


DR. SELIKQFF: I can't tell you. As I said before, 
the numbers are so small that I wouldn't want to co hazard 

guesses. We need data instead of guesses. 

« 

I've given you the best we have, but it's not good 


enough 



CONNOLLY: 


So that, in your opinion, there's no 


question that we need additional research in this area? 


DR. SELIKOFF* Oh, sure. 

MR. CONNOLLY: Additional data. 

DR. SELIKOFF: You wouldn't expect a scientist to 

answer that we don't need additional research. 

(Laugh tor. 1 


MR. CONNOLLY: Now, isn't it true that at the 
Goodyear plant, that you studied, that they have a significant 
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amount of chlorine in the plant? 


sod 79 


DR. SELIKOFP: This I can’t tell you. I'm sure the 
Goodyear people can tell you this. 

DR. NICHOLSON: Only when they made the monomer test. 

That was only a possibility, prior to 1960, I believe, 
when they made the monomer. 

I don't believe that would have been present to any 
extent subsequent to that. 

MR. CONNOLLY: Now, let me ask you this question — 

DR. NICHOLSON: I could be corrected by somebody from 
Goodyear, but —. 

MR. COUHOLLYt On the basis of the preliminary data 
that you have, can it be said that such a comparison could be 
made between vinyl chloride and asbestos can be significant as 
of this juncture? Or is It in fact insignificant, and you 
i need more data Defore you can sale a valid comparison? 

j 17 DR - SELIKOp P' • 1 bon't think the comparison is well 

I I:; based, yetTyl have given you the information that we have, 

.which points to the fact that this — if the data continue 

. * I 9 1 

| “ “ that ' s the va y we al “‘-? a talk — if the data continue in the 

-h *' '** di «= a tion, vinyl chloride is going to be significantly 

i 2 £ moro hazardous than asbestos. 

I 22 I,ut 1,10 ncw data raa y be different. We may find, next 

| ZA year, that everything is going to bo marvelous. I doubt it, 

J 25 but —. 


4 
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HR. CONNOLLY: Well, there is a possibility what 

with added research we will be able to pick a level of 
exposure that’s safe, then? 

DR. SELIKOFF: Anything is possible. You know, the 
only unhappy thing, as Professor Mathison used to say, there art 
many roads to Utopia, but unfortunately all of them must 
traverse the surface of the earth. 

CONNOLLYSWe11, I’m sure Professor Mathison, 
if he were here, would be happ^ ;o hear you say that. 

[Laughter. ] 

jUavu you or anybody in your organization had an 
opportuni / ty"to exa^fcie Maltoni '3 recent slides? 

DR. SELIKOFF: 

MR. eCNNOLLY: in other words, you're basing your 
conjecture on the telegram that Maltooi has sent you? Or 
sent to NIOS;I, which ycu were — 

DR. SELIKOFF: Dr. Maltoni visited me in my 
laboratory on Juno 6, and told m-s about that 50 part per raillior 
observation. I haven't seen the animals myself. 

Ilov/ovcr, I can give you an advertisement for the 
Journal of Environmental Research, in the June — it will be 
out in July — the June issue, there will be an article by 
Professor Maltoni, with some 20 color plates, giving the 
details of the histological sections and the gross appearance 
of the tumors in animals. 
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HR. CONNOLLY: I understand that Dr. Popper went to 
see Maltoni recently in Italy; are you familiar with that? 

DR. SELIKOFF: Yes. 

MR. CONNOLLY: Are you familiar with the fact that 
Maltoni refused to allow Dr. Popper to see his slides? 

DR. SELIKOFF: Gee, I'd hate to have you make such 
a mistake elsewhere. I'll tell you what actually happened. 

Dr. Maltoni want to Milan, he didn't go to Dologna. 

He had to go to Milan for a liver meeting, and it was hoped that 
Dr. Maltoni would meet him in Milan; unfortunately. Dr. Maltoni 
was ill and didn't go to Milan. Dut Dr. Popper did not go 
to see Dr. Maltoni, and Dr. Maltoni did not refuse to give him 
his slides. There's been a little difficulty here. 

MR. CONNOLLY: Dut, in any event, no one in your 
organization has ever seen Dr. Maltoni's slides? 

DR. SELIKOFF: Ho, I've never seen it. Dr. Popper has 
never seen it. I don't know. 


MR. CONNOLLY: Would you say that time is necessary — 
by time, I mean — 


DR. SELIKOFF: x think Dr. Torkleson, though, saw 


them, didn’t he, from Dow? Didn't a number of U.S. scientists 
go to see Dr. Maltoni in January of '73, and saw slides? 

That's my understanding; I don't have firsthand information. 
(m. COHNOLI.yT^I can’t speak for Dow. 

Is it cafe to say that American industry, the 


Or 
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polyvinyl ciiloride industry is some time away from getting to 
a low level, such as you're proposing? That it will take some 
significant amount of time, research, changes in engineering 
and technology, and vast sums of money to get to the level you 
are proposing? 

DR. SELIKOFF: I think it's going to take time, and 
it's going to take money. I agree with you. Yes, sir. 

MR 0 CONNOLLY: And it would take —- your estimate 
would be that it would take years to get to that? 

DR. SELIKOFF: I have no estimate; I'm not an 
engineer. 3 

MR. CONNOLLY; I see. 

I have no further questions. Thank you. Doctor. 

JUDGE MYATT: Are there any other questions? 

Mr. Samuels. 

MR. SAMUELS: If there were no Maltoni data at all, 
would you still come to the same conclusion about the risk 
of vinyl chloride? 

DR. SELIKOFF: If there were Maltoni data, and we 
didn’t see the human cases, I'd be less secure. The human 
ca.*es give the results far beyond the animal experiments. 

The animal experiments are important, because they have shown 
us that the toxico?.ogis ts in the future are probably going to 
be able to predict tumors before we see them in humans. 

Very valuable from a scientific and theoretical aspect. 
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* j^MR. FLKMINgTJ I think that's interesting. 

* jjw. one other tiling. I think it is clear that the 

3 principal cause of concern that has brought about this meeting 

4 is angiosarcoma. 

5 DR. SELIKOFF: Yes, sir. 

6 MR. FLEMING: And you have repeatedly stated that there 

7 is no safe level. 

8 DR. SELIKOFF: That we know of. 

s MR. FLEMING: But with respect to angiosarcoma, I 

10 think that Dow has presented a rather thorough study of workers 

11 exposed at levels well over 100 parts per million for rather 

12 long periods of time, with no incidence of angiosarcoma. 

13 The very data you're talking about. 

14 Is that a true representation? «p> 

is DR. SELIKOFF: I haven't seen those data. I would 

15 be delighted to see a study of all their vinyl chloride 
17 workers — not their current work force, but their vinyl 

13 chloride workers from the time they began to make VC or PVC, 

19 and have traced them to determine their current status, and 
?o j to let us know what their current status is. This is pretty 


significant information._^ 


MR. FLEMING: But you have surely seen the published 
reports by Dow, you've seen their studies. 

DR. SELIKOFF: But they have nothing to do with long¬ 
term observation of their workers. Unless there are studies 
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| j * J that I don’t know about that have been published. I doubt 

2 this, because I think I know the Dow-published material. 

Are you aware of such a study? 

MR. FLEMING: I have the impression that these 
people were studied over long periods of time. 

DR. SELIKOFF: fjL would be delighted if you would 
tell me of a study by Dow that’s been published, in which 
they have followed their vxnyl chloride workers and determined, 
at a point in time, what their status was. Especially workers 
who had gone more than 15, 20, 25 years from onset of 
exposure. These are very important data. J 
MR. FLEMING: Yes. Okay* 

, A 13 Perhaps Dow will elucidate on that later, I don’t 

I 14 1:noW ‘ 1 thought that was already well-established. 

J ,C ’ DR ’ SELIK0FPt No * has not been established, 

j 16 At least not to - I’ve never seen such a paper. 

| 17 MR# PLEniNG * A11 right. Thank you very much. 

j ,£ JUDGE HYATT: Are ^ere any other questions? 

1 19 A11 right ’ Dr * Selikoff, I am going to enter into the 

| 20 reC ° rd 3S Kxhibit 18 ~ A «*<*•. Prevalence of Disease Among 

J * 21 Vinyl Chloride and Polyvinyl Chloride Workers, and as 18-B, 

v 2 P. Mortality Experience of a Cohort of Vinyl Chloride and 
| Polyvinyl Chloride Workers, and as 10-C, Dr. Selikoffs 


2 /i statement. 


(Documents referred to were marked 


i ** « I , 
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JULJE MYAT'P: All right, ThJ.s hearing is reoumed. 

The next witness is the representative of Prevue 

Products, 

i 

Proceed, oir. 

COHENi^Thank you. Good Morning, 
name is Zvi Cohen. I am the President of Prevue 
Products, Incorporated, of Manchester, Men Hampshire. Prevue 
Products is one of the largest manufacturers of slu 3 h molded 
waterproff footwear In the United States. 

Over the past decade slush molded footwear has become 
the moot popular form of protective outer footwear in the 
United States, Especially for women and children. This process 
of making waterproof footwear has almost entirely replaced the 
conventional nandmadc method of making such footwear. The 
skills required to make waterproo'f footwear in the traditional 
fashion by the autoclave vulcanizing method have all but dis¬ 
appeared in this country. 

ihere are fewer than ten manufacturers of slush molded 
footwear in the United States, and alLauthoritative 
estimates put the total production per year at approximately 
10 million paid. In view of the fact that these boots last for 
a long time, it is probably true that most women and children 
who buy protective footwear in the snow belt of the United 
States are consumers of slush molded footwear. ‘ 
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Every F'ii ? of -l«rh ir.oided fcotwo.ir ra-iniros PVC 
re.’jin err . : .tn primary cosr.ponont. There J 3 no substitute for 
PVC in ;;iu ;h molding proco:.c, fcj.no*. no obhor wahorial has 
the on.rj ne?i<jfr.otu;*.lnq characteristics. If PVC mirs to become 
unavailable, no'.: cno pair <-.i slush rrolc.o.'*. boots could b» 
produced in tliir; country. 

Ce bwa recently I.ad an Andepdsnr laboratory 
coudu*::h :i o-;.v j).lr -t. '.-»?>>.? »i i ncvioe L’ tbnt -.bo loval of VC 

in our oy«sr-»tj.vP \*. }•tb n <,•..? per*, r. .r mlXx'i.'i. Of course, 
this ;’** t > "i - •rrpr.orcd n * r-.rv i-.o .r:~. v**, ng \:i eh I VC r< reins 
ro.thse *h.*.n >5. '■.!• VC Stsolr., 


V: b :l *...vc v J:*..••'•. c ’ir f . ir;j:ent la vsl of : . v '.' c^nshltutnc 

re i'-r. Ih'.i bn**.-. .<j, h’r iV< r»v': Lirw }i-.•* v \2 ce Jd e.fhj'ive any 

roduo’-.i on .1.0;? th>. ? co '•ran’ If. /r.». ih .v* .*, our 3vppl.iora 

huvo. •: ?Ad «• that A? the on*" p.rr'c 1:2 •: j. iMioh nt-andarci wore to 
bo ipipvno.l then,, jl. ucr*ld b-. Ar.fao*’n.i.blo for them to 

continue their oraretiorn, VJhac they hr'o told us is that 
aerotthinr? fc -eu the n ore;* no * Aovol vh: eh v.is not on April 
the i;, ' f /1 nt.ci th;. 1 no p: r'. a:t 1 *. on prop-.ujed standard 

could be it:i';'.i in n. ;n*K‘mr.hl.'i tjv.es. 


Ten prospect i or ay And.u.try should the cna part per 
million <i ivd be imposed in a /ory bleu);. ouo. In ray factory 
there n:cc !"- n/ > pi.-.plo */hr* vrm.l d bn th:rci r n ou- of v'orfc should PVC 
reoina bear 'uu v-allab.V*. ).»*.»<•* vl of fcho atcuidy employer 
which vt* ha-- -j barn for he pact nine, y-va-ra, wo would suddenly 
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KN, YOWiL: TIjan!: you vary much. 



STATEMEIIT OF JOSEPH F. T0I1ASHEFSKI, H. D. 
HEAD OF PULMOHARY DISEASE DEPART!iEFJT 
OF THE CLEVELAHD CLINIC 
PREPARED FOR PRESENTATION AT 
DEPARTMENT OF LABOR HEARINGS ON 
VINYL CHLORIDE; 

OCCUPATIONAL EXPOSURE STANDARD 
. . JUNE 25, 1974 


JUDGE MYATT: 

* * NANE ls Jos eph Francis TomashefskiI ah 

A PHYSICIAN, A SPECIALIST IN PULMONARY DISEASES AND IN 

environmental medicine, .My present position is that of 
had of the Pulmonary Disease Department of the Cleveland 
ic WH£RE 1 AL =° supervise respiratory therapy and the 

PULMO..ARY FUNCTION LABORATORY. In ADDITION, I HOLD THE 

rank of Clinical Professor in the Department of Preventive 

cDICINE AT THE OHIO STATE UNIVERSITY COLLEGE OF MeDICNE, 
have held past appointments, such AS Chief of Research ’ 
and Director of the Cardiopulmonary Laboratory, Inhala¬ 
tion Therapy Department of the Ohio Tuberculosis Hospital 
in Columbus, Ohio. In the period between 1967 and 1971 
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I WAS WITH EATTELLE MEMORIAL RESEARCH INSTITUTE IN COLl'FXUS 

• f - 


Ohio as its Medical Director. In this capacity I worked V 

VERY INTIMATELY WITH SAFETY AND INDUSTRIAL HYGIENE 
PERSONNEL ON RESEARCH PROJECTS PERTAINING TO CHARACTER¬ 
ISTICS OF RESPIRATORS. I HAVE BEEN ASSOCIATE PROFESSOR 

l 

of Physiology at Ohio State University and a former 
Flight Surgeon in the United States Air Force. I have 
published rather extensively on the subject of environmen¬ 
tal hazards, I have certification with subspecialization 
in Aviation Medicine, 

My topic for discussion this morning is respira¬ 
tors: THEIR VALUE, LIMITATIONS AND HAZARDS, 

Air contaminants, be they gaseous or aerosol 

PARTICLES, DEPOSIT IN THE RESPIRATORY TRACT BY ONE OF 
SEVERAL MECHANISMS: INERTIA, IMPACTION OR IMPINGENCE, 

settling. Brownian movement, or diffusion, The point of 

DEPOSITION MAY BE ATFECTED; HOWEVER, SOLUBLE GASES OR 

SOLUBLE AEROSOLS ARE ABSORBED INTO THE GENERAL CIRCULA- 

* 

TION AND MANIFEST EFFECTS IN MORE DISTANT PARTS OF THE 
BODY. I 

An inhaled contaminant may have a direct 

» 

I 

EFFECT ON THE RESPIRATORY SYSTEM BY PRODUCING AN IMMEDIATE 
REACTION SUCH AS AN IRRITATION OR EDEMA OR TISSUE DESTRUC - 
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TION. Oh the other hard, the effect may be latent or it 

I 

MAY NOT MANIFEST ITSELF FOR MANY YEARS IN THE FUTURE. * 

Examples of some of the direct respiratory irritants or 

SUBSTANCES THAT MAY HAVE A DELAYED ACTION ARE ASBESTOS 
AND BERYLLIUM. In ADDITION., THE RESPIRATORY SYSTEM MAY- 
ACT AS A PORTAL OF ENTRY FOR A SUBSTANCE WHICH MAY 
MANIFEST ITSELF IN OTHER ORGANS OF THE BODY AS DO, FOR 
EXAMPLE, CARBON MONOXIDE, MERCURY, AND LEAD. 

Both of these actions are to be considered as 

•RESPIRATORY HAZARDS, The PRIMARY DEFENSE AGAINST SUCH 
HAZARDS IS TO ELIMINATE OR CONTROL THE CONTAMINANTS AT 
THE SOURCE OF ORIGIN TO PREVENT BREATHING THEM INTO THE 
RESPIRATORY SYSTEM, OR TO KEEP THE CONCENTRATION OF THE 
CONTAMINANTS WITHIN ALLOWABLE SAFE LffalTS. THIS CAN BE 
DONE BY EMPLOYING PREVENTIVE MEASURES, INCLUDING EXHAUST 
VENTILATION CONTROL AND MONITORING, RESPIRATORY PROTEC” 
TIVE EQUIPMENT SHOULD EE EMPLOYED WHEN THE ABOVE 
PREVENTIVE MEASURES CANNOT BE ACHIEVED, SUCH AS IN 
SHORT-TERM EXPOSURES IN HIGHLY CONTAMINATED AREAS, IN 
EMERGENCY SITUATIONS, IN RESCUE MISSIONS AMD IN OTHER 
SITUATIONS WHERE LACK OF SUFFICIENT OXYGEN, THE PRESENCE 
OF TOXIC GASEOUS CONTAMINANTS, OR WHERE AJRBORN PARTICU¬ 
LATE MATTER IS GENERATED AND CANNOT BE CONTROLLED, 
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An inhalation hazard may be one associated . v •. 

WITH OXYGEN DEFICIENCY. THIS IS RELATIVELY EASY TO CORRECT 
BY SUPPLEMENTING THE AMOUNT OF OXYGEN BEING BREATHED. 

TO PROVIDE ADEQUATE OXYGENATION,. MANY Types O’ EQUIPMENT 
ARE AVAILABLE SUCH AS REBREATHING MASKS, SELF-CONTAINED , 
APPARATUS, PRESSURE BREATHING DEVICES AND OTHERS. WHERE 
HIGH CONCENTRATIONS OF OXYGEN ARE NEEDED (AND THERE ARE 
VERY FEW CIRCUMSTANCES WHERE 100/o OXYGEN IS NEEDED) THIS 
MUST BE GIVEN FROM NON REBREATHING SYSTEMS OR CAN BE, 

IF HIGH PRESSURE OXYGEN IS NECESSARY, GIVEN WITH HYPER¬ 
BAG CHAMBERS, . v : 

RESPIRATCRY HAZARDS, OTHER THAN OXYGEN 
DEFICIENCY, CAN BE SUBDIVIDED INTO TWO GROUPS, I.E., 
PARTICULATES AND GASES, ALTHOUGH THERE ARE CASES WHEN A 
COMBINATION OF A GASEOUS AND A PARTICULATE HAZARD CO¬ 
EXIST. In some of the combinations a synergistic effect 

MAY OCCUR ENHANCING THE ADVERSE EFFECT OF EITHER OR BOTH 
THE PARTICULATE OR THE GAS. 

The PARTICULATES, ALSO REFERRED TO AS AEROSOLS, 

' CAN BE SOLIDS OR LIQUIDS, THEIR DEPOSITION AND RETEN¬ 
TION IN THE RESPIRATORY SYSTEM DEPEND UPON THE SIZE OF , 
THE PARTICLE, THE CONCENTRATION, SOLUBILITY, THE DURATION 
OF EXPOSURE, OTHER CHEMICAL AND PHYSICAL CHARACTERISTICS 
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An inhalation hazard may be one associated V ; p 

WITH OXYGEN DEFICIENCY, THIS IS RELATIVELY EASY TO CORRECT* 
BY SUPPLEMENTING THE AMOUNT OF OXYGEN BEING BREATHED, 

TO PROVIDE ADEQUATE OXYGENATION, MANY TYPES OF EQUIPMENT 
ARE AVAILABLE SUCH AS REBREATHING MASKS, SELF-CONTAINED 
APPARATUS, PRESSURE BREATHING DEVICES AND OTHERS, WHERE 
HIGH CONCENTRATIONS OF OXYGEN ARE NEEDED (AND THERE ARE 
VERY FEW CIRCUMSTANCES WHERE 100/o OXYGEN IS NEEDED) THIS 
MUST BE GIVEN FROM NON REBREATHING SYSTEMS OR CAN BE, 

IF HIGH PRESSURE OXYGEN IS NECESSARY, GIVEN WITH HYPER¬ 
BAG CHAMBERS, 

Respiratory hazards, other than oxygen 

DEFICIENCY, CAN BE SUBDIVIDED INTO TWO GROUPS, I.E., 
PARTICULATES AND GASES, ALTHOUGH THERE ARE CASES WHEN A 
COMBINATION OF A GASEOUS AND A PARTICULATE HAZARD CO¬ 
EXIST, In SOME OF THE COMBINATIONS A SYNERGISTIC EFFECT 
MAY OCCUR ENHANCING THE ADVERSE EFFECT OF EITHER OR BOTH 
THE PARTICULATE OR THE GAS, 

The particulates, also referred to as aerosols, 

CAN BE SOLIDS or LIQUIDS, THEIR DEPOSITION AND RETEN¬ 
TION IN THE RESPIRATORY SYSTEM DEPEND UPON THE SIZE OF • 

THE PARTICLE, THE CONCENTRATION, SOLUBILITY, THE DURATION 
OF EXPOSURE, OTHER CHEMICAL AND PHYSICAL CHARACTERISTICS 











OF THE SUBSTANCE, AS WELL AS PHYSIOLOGICAL CHARACTERIS¬ 
TICS OF THE RESPIRATORY SYSTEM AND THE ACTIVITY OF THE 
INDIVIDUAL OR ANIMAL BREATHING THE PARTICULATE MATTER, 

Not all aerosols or particulates are harmful, 
Harmless, for example, are several particulates such as 

TIN, IRON AND ALUMINIUM, HARMFUL PARTICULATES CAN 
PRODUCE REACTIONS WITHIN THE LUNGS CAUSING PULMONARY 
FIBROSIS SUCH AS SILICA, ASBESTOS, COPPER AND COAL; 
PARTICULATES MAY ALSO PRO! CE A NONFIBROTIC REACTION, A 
GRANULOMATOUS REACTION SUCH AS CAN OCCUR WITH BERYLLIUM, 

Another group of harmful particulates are the 

ORGANIC TYPES SUCH AS MOLDS, COTTON LINTERS, SPORES, AND 

cane. These produce inflammation and sensitivity reac¬ 
tions WITHIN THE LUNGS, OR OBSTRUCTION OF THE AIRWAYS 
SUCH AS ASTHMA AND BRONCHOSPASM, 

In addition, some partitulates may also be 

•IRRITANTS OR TOXIC INHALANTS SUCH AS CADMIUM, CHROMIUM, 
FLUORIDE, LEAD, MAGNESIUM, MERCURY, NICKEL, MOLYBDENUM, 
VANADIUM, ZINC, ONE MAY, AS A RESULT OF INHALATION OF 
SOME OF THESE MATERIALS, DEVELOP A FORM OF REACTION WE 
REFER TO AS METAL FUME FEVER, 

GaSlOUS CI,E., MOLECULARLY DISPERSED) HAZARDS 
MAY, OR MAY NOT, BE IMMEDIATELY LIFE THREATENING, EXAMPLES 






- 6 - 


524 


OF GASEOUS TOXICANTS ARE CARBON DIOXIDE., CARBON MONOXIDE, 
OZONE, OXIDES OF NITROGEN, PHOSGENE, OR PHOSPHINE, 

The SELECTION OF RESPIRATORY EQUIPMENT DEPENDS 
UPON THE CLASSIFICATION OF, AND THE TYPE OF HAZARDS FOR 
WHICH IT IS TO BE EMPLOYED, AMONG THE FACTORS TO BE 
•CONSIDERED ARE WHETHER THE HAZARDS ARE IMMEDIATELY 
DANGEROUS, WHAT THE CONCENTRATION OF THE CONTAMINANT IS, 
THE PARTICLE SIZE OF THE CONTAMINANT, WHETHER THE 
RESPIRATORY EQUIPMENT IS GOING TO BE USED AS EMERGENCY 
EQUIPMENT OR IS TO BE USED ON A DAY-TO-DAY BASIS, AND 
THE DURATION OF THE USAGE (WHETHER IT IS ONE HOUR OR 
EIGHT HOURS PER DAY), 

Basically, there are three types of respirators 

THAT CAN BE EMPLOYED: (1) THE AIR PURIFYING, FILTER, 
CHEMICAL CANISTER GAS MASK TYPE; (2) THE AIR-SUPPLIED 
HOSE MASK, WITH OR WITHOUT BLOWERS; AND, (3) THE SELF- 
.CONTAINED BREATHING EQUIPMENT WHICH OPERATES PREDOMINANTLY 
IN A NON-REBREATHING MANNER, UTILIZING VALVED COMPRESSORS 
OR CYLINDER AIR SOURCES, 

The AIR PURIFYING TYPE (CLASS 1) ARE USED TO 
REMOVE CONTAMINANTS FROM AN ATMOSPHERE THAT CONTAINS AN 
ADEQUATE CONCENTRATION OF OXYGEN. In OTHER WORDS, WE 

a '* 

ARE NOT SPEAKING HERE OF SUPPLEMENTAL OXYGEN ADMINISTRA- 
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tion. They work by either filtration by adsorption, 

OR BY A CHEMICAL REACTION TO REMOVE THE CONTAMINANT, 

Although not of direct concern in the present context, 

IT SHOULD BE NOTED THAT RESPIRATORS INTENDED TO FILTER 
PARTICULATES OFFER NO PROTECTION AGAINST GASES OR 
VAPORS, 

AlR PURIFYING RESPIRATORS PRODUCE HIGH RESIS¬ 
TANCE TO BREATHING. ADEQUATE FIT TO THE FACE CONTOUR 
BECAUSE OF DIFFERENCES IN SIZE AND SHAPE AND ANTHROPO¬ 
LOGICAL CHARACTERISTICS IS OFTEN A PROBLEM; AND MANY 
TIMES MASKS MUST BE MOLDED TO THE INDIVIDUAL CHARACTER¬ 
ISTICS. AS A RESULT, LEAKAGE CAN COMMONLY OCCUR WITH 
THE WEARING OF SUCH MASKS UNLESS ADEQUATE PRECAUTIONS 

ARE TAKEN, 

As MENTIONED, RESISTANCE TO BREATHING EXISTS. 

Increasing the work of breathing could put a more severe 

DEMAND ON THE RESPIRATORY SYSTEM AND DECREASE THE 
EFFICIENCY OF PERFORMANCE. To PREVENT THE CLOGGING 
OF THE CANISTER AND TO DECREASE THE RESISTANCE TO 
BREATHING IT IS PERMISSIBLE TO REMOVE THE FILTER WITHIN 
SUCH UNITS WHERE PROTECTION AGAINST PARTICULATES IS NOT 

REQUIRED. 








The resistance is produced both on inspiration . 

i ) 

• ' %, # 

AND ON EXPIRATION., THUS INCREASING APPRECIABLY THE WORK .*• 

OF BREATHING. As A RESULT OF THE ABOVE INADEQUACIES, 

MOST WORKERS DISCARD FILTER-TYPE MASKS, REFUSE TO WEAR 
THEM, ESPECIALLY IF THEY CAN'T SEE THE DUST,* YET, THIS 
FINE, NON-VISIBLE DUST MAY BE THE MOST HARMFUL. 

The chemical cartridge types are half face 

MASKS AND HAVE EXHALATION VALVES, THE CARTRIDGE IS FILLED 
WITH CHEMICALS SUCH AS ACTIVATED CHARCOAL, SODA LIME, OR 
SILICA GEL FOR THE ELIMINATION OF THE CONTAMINANT. THEY 

• . I 

HAVE VERY LIMITED APPLICATION AMD ARE OF VALUE WHEN 
USED AGAINST VAPORS AND GASES OF LOW TOXICITY. 

Canister type masks have attached to them a 

CANISTER CONTAINING AN ADSORBANT. SUCH MASKS ARE OF 
VALUE IN PROTECTION AGAINST ORGANIC VAPORS, ACIDS, 

AMMONIA, CARBON DIOXIDE, THEY ARE VERY EFFECTIVE AND 
THEY CAN PROVIDE EFFECTIVE AND RELIABLE PROTECTION. 

The PROTECTION DEPENDS UPON THE CANISTER AND UPON ITS 
CONTENTS. THE GAS MASKS OFFER APPRECIABLE RESISTANCE 
TO BREATHING. * 

• ,1 

The second group of respirators mentioned were ’ 

THE AIR-SUPPLIED RESPIRATORS, THE TYPE THAT HAS A HOSE 
CONNECTED TO AN UNCONTAMINATED AIR SOURCE, THESE MAY 
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BE EQUIPPED WITH OR WITHOUT BLOWERS. THEY HAY HAVE AN . ' f. 

AIRLINE ATTACHMENT FOR CONTINUOUS FLOW OR FOR USE AS ’ v‘- 

DEMAND-TYPES OF RESPIRATORS, THEY MAY BE USED WITH A " “'&* 

•• _ 

FULL FACE MASK, WITH HOODS,, OR WITH FULL BODY SUITS, 

They are usually employed for specific tasks or for ■ ’ 

HAZARDOUS ENVIRONMENTS, NOT OTHERWISE CONTROLLABLE. THEY V\ 

ARE RELATIVELY SIMPLE IN DESIGN, THEY NEED A GOOD AIR 

SUPPLY. 7 

When blowers are employed with such respirators 

IT IS NECESSARY TO HAVE AN INDIVIDUAL ATTENDING THE 
BLOWER OR A STAND-BY, An EXAMPLE OF THE VALUABLE APPLICA- i 

TION OF THE HOSE AIR-SUPPL V RESPIRATORS IS IN THE OCCUPA¬ 
TION OF SANDBLASTING, 

‘i* 

Such respirators produce an increased resistance , v 

to breathing, They frequently have a long hose attached • , 

, i 

WHICH, IN AND OF ITSELF, MAY BE A NUISANCE OR A SAFETY 1 

hazard. There are limitations on the maximum length of 

HOSE THAT CAN BE USED WITH THE AIR-SUPPLIED RESPIRATORS, 

If THE RESPIRATOR IS ONE THAT IS GOING TO BE USED WITH- . V 

OUT A BLOWER, THEN THE TUBE COMING FROM THE AIR SUPPLY > . 

SHOULD BE LESS THAN 50 FEET IN LENGTH, If IT IS TO BE ' si 

USED WITH BLOWERS, THE TUBE LENGTH MAY BE ANYWHERE FROM 
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150 to 200 feet. Such types of respirators are used 

WHEN ONE WISHES TO ENTER A CLOSED ENVIRONMENT SUCH AS 

.. TANKS/ TUNNELS/ PITS WHERE DUST VAPORS AMD GASES MAY 
BE PRESENT, 

The air line leading to the face piece is 
attached to a compressed AIR SOURCE/ EITHER a compressor 
OR A GAS CYLINDER. The CYLINDERS ARE UNDER HIGH PRESSURE 
THEREFORE PRESSURE REGULATORS/ RELIEF VALVES/ AND THE 
MANNED-TYPE OF REGULATORS ARE NEEDED. 

Many of the air-supplied respirators employ a 
slight positive pressure in order to prevent inward 

LEAKS AT THE FACE PIECE. THEY ARE GOOD FOR HAZARDOUS 
ENVIRONMENTS NOT IMMEDIATELY DANGEROUS TO LIFE. EXAMPLES 
SPRAY PAINTING AND WELDING. THEY CAN BE USED CONTINU¬ 
OUSLY/ BUT ONE MUST BE SURE THAT THE AIR WHICH IT IS 
BEING PROVIDED IS FREE OF CARBON MONOXIDE AI.D CARBON 

dioxide. For example, I had a situation not too long ago 

WHERE I HAD A TANK OF COMPRESSED AIR DELIVERED TO ME. 

Prior to using this for human breathing purposes, I 
analyzed the air and found that it CONTAINED 35a CARBON 
dioxide. In tracing the source of the supply of air, it 

WAS FOUND THAT THE COMPRESSOR WAS DRAWING AIR FROM AN 

area above an incinerator that was in operation. 
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Other factors beside the hose size and hose 

WEIGHT TO BE CONSIDERED WITH AIR-SIJPPLIED MASKS ARE 
TEMPERATURE AND HUMIDITY, 

The last group of respirators is the self- 
contained type, These provide complete respiratory pro¬ 
tection for any concentration of toxic gas or oxygen 
deficiency, They can be used with am air source or an 

OXYGEN SOURCE, THEY ARE USUALLY FMPLOYED IN EMERGENCY 
SITUATIONS. The SELF-CONTAINED APPARATUS IS HEAVY, BULKY, 
REQUIRES HIGHLY TRAINED INDIVIDUALS FOR USE. It CAN BE 
OF A DEMAND OR A REBREATHING TYPE, 

IN THE PRESSURE DEMAND TYPE, THE SLIGHT 
NEGATIVE PRESSURE INITIATED BY THE INDIVIDUAL AT THE 
BEGINNING OF INSPIRATION TRIGGERS THE VALVE SO THAT THE 
GAS WILL FLOW AS IT IS NEEDED AT AN APPROPRIATE FLOW 
RATE, Such pressure demand SYSTEMS MUST BE FLOW SENSITIVE 
AS WELL AS PRESSURE SENSITIVE AND ALLOW THE INDIVIDUAL TO 
BREATH IN THE GAS AT WHATEVER MAXIMUM FLOW HE DESIRES, 

These are non-rebreathing systems and therefore discharge 

THE AIR AWAY FROM THE MASK OR FROM THE INDIVIDUAL. h 
IS NECESSARY WHEN ONE EMPLOYS SELF-CONTAINED RESPIRATORS 
TO HAVE WARNING DEVICES INDICATING THAT THE PRESSURE 
SUPPLY IS GETTING LOW, 








Well so much for the types of equipment. Let 

US LOOK NOV/ AT SOME OF THE OTHER PROBLEMS ASSOCIATED WITH 
RESPIRATOR USE, 

The first that comes to mind is that of safety*- 

THE FIT AND IMPROPER SEALING OF THE MASK. 11- A LEAK 
OCCURS AT THE MASK, ESPECIALLY AN INWARD LEAK, THE TOXIC 
MATERIALS MAY BE INHALED AND A FALSE SECURITY WILL EE 
PROVIDED. AS MENTIONED PREVIOUSLY, THERE IS A MARKED 
VARIABILITY IN THE CONTOUR OF FACES, It IS VERY IMPORTANT 
THAT ANY MASK FIT COMFORTABLY, OTHERWISE AN INDIVIDUAL 
USING IT OVER A LONG PERIOD OF TIME MAY FIND A MASK TC 
BE INTOLERABLE, 

When effort is expended and work is performed 

REQUIRING INCREASED OXYGEN DEMAND, PERSPIRATION IS NOT 
ADEQUATELY EVAPORATED; IT REMAINS WITHIN THE MASK PRO¬ 
DUCING AN UNPLEASANT EFFECT, TOXIC SUBSTANCES MAY 
BECOME TRAPPED BETWEEN THE SKIN AND THE MASK CAUSING 
LOCAL IRRITATION, I AM REMINDED OF A SITUATION IN THE 

United States Air Force where we were asked to investi¬ 
gate A SERIES OF REACTIONS OCCUR ING TO PILOTS IN A 
PARTICULAR TYPE OF PLANE, THESE REACTIONS WERE THOUGHT 
TC BE DUE TO CARBON MONOXIDE, HOWEVER, IT TURNED OUT 
THAT THE IRRITATION, UNPLEASANT ODOR AND GASTRIC REACTION 
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WERE DUE TO MERCAPTANS TCUND WITHIN THE TUBING. RELATED 
TO THIS IS THE OBSERVATION THAT ALLERGIC REACTION TO THE 
MATERIALS HAS BEEN KNOWN TO OCCUR. 

Psychological problems associated with the use 

OF RESPIRATORS HAVE BEEN OBSERVED, f«ANY PEOPLE FIND THE 
CONFINEMENT AND SENSE OF ISOLATION DISTRESSING; OTHERS 
ARE UNEASY ABOUT THE NEED TO WORK IN AN ENVIRONMENT THAT 
REQUIRES THE USE OF SUCH EQUIPMENT. 

Another problem associated with the use of 

RESPIRATORS AND MASKS IS DEAD SPACE. IT IS VERY IMPORTANT 
THAT THE INDIVIDUAL NOT REBREATHE EXHALED AIR AMD THAT 
THE DEAD SPACE IN THE MASK EE KEPT TO LESS THAN 150 CC OR 
THAT THE THE MASK BE ADEQUATELY VENTILATED TO FLUSH OUT 
THE DEAD SPACE. OTHERWISE THERE WOULD BE REBREATHING OF 
EXHALED CAREON DIOXIDE AND A DEFICIENCY IN INSPIRED 
OXYGEN. 

The eyepiece on full-face masks is of importance, 
These must be leak proof, They should not distort the 
vision, They do decrease the field of vision. If an 
individual wears glasses, the glasses can eecome fogged 
or the face eyepiece itself may become fogged, The 

INDIVIDUAL WITH BIFOCAL VISION MAY HAVE DIFFICULTY 
LOOKING THROUGH THE EYEPIECE AND PERFORMING HIS TASK, 
h MAY BE NECESSARY TO CONSTRUCT THE EYEPIECES BY MEANS 
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OF SPECIAL GRINDING WITH BUILT-IN CORRECTIVE SPECTACLES 
FOR AN INDIVIDUAL, ANT I-FOGGING COMPOUNDS HAY HAVE TO 
BE EMPLOYED TO PREVENT FOGGING/ OR IT MAY BE NECESSARY 
TO WEAR A NOSE CLIP TO PREVENT FOGGING OF THE EYEPIECE, 

All of these can decrease efficiency and be uncomfortable 

AND UNPLEASANT FOR THE INDIVIDUAL WHICH IN TURN MAKES THE 
WEARING OF THE MASK A DIFFICULT TASK, 

Another problem associated with masks is speech 

TRANSMISSION, UPON MOVEMENT OF THE JAWS/ THE MASK MAY 
BECOME DISTORTED AND LEAKS OCCUR, It MAY BE NECESSARY TO 
EQUIP THE MASKS WITH SPECIAL DIAPHRAGMS/ MICROPHONES/ 
AMPLIFIERS/ A'\J RADIOS IN ORDER TO PROVIDE ABILITY FOR 
COMMUNICATION, 

A VERY IMPORTANT CONSIDERATION IN THE WEARING 
OF RESPIRATORS PERTAINS TO PERSONS WHO ARE FOUND TO BE 
SUFFERING FROM BRONCHITIS/ EMPHYSEMA/ OR CHRONIC ASTHMA, 

Such people should not be employed in work entailing the 

USE OF A RESPIRATOR. THIS LIMITATION KNOCKS OUT A LARGE 
SEGMENT OF OUR WORKING POPULATION. SURVEYS HAVE 
DEMONSTRATED THAT THE INCIDENCE OF CHRONIC OBSTRUCTIVE 
PULMONARY DISEASE IN MALES OV^R THE AGE OF 35 RUNS 
APPROXIMATELY 32/,; AND THERE IS VERY LITTLE DIFFERENCE 
IN FEMALES. If ONE LOOKS AT THE ENTIRE POPULATION/ 
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INCLUDING CHILDREN, AND THE ENTIRE SPECTRUM OF AGE, THE 
INCIDENCE OF CHRONIC OBSTRUCTIVE LUNG DISEASE MAY RUN 

as high as 3/o, Patients with chronic obstructive lung 

DISEASE WOULD FIND THE RESISTANCE AND THE OTHER FACTORS 
ASSOCIATED WITH THE WEARING OF MASKS TO BE UNPLEASANT 
AND CAUSE FURTHER DIFFICULTY IN THEIR BREATHING, 

Respirator training programs are needed where 

THE INDIVIDUAL WHO IS TO WEAR THE MASK CAN BE PROPERLY 
INSTRUCTED IN ITS USE, ITS WORKINGS, AND ITS CARE, 

Respirator maintenance programs must be developed when 

MASKS ARE USED, THESE MASKS SHOULD EE INSPECTED MONTHLY, 

They have to be cleaned and examined after each use, 

If they are going to be used by more-than one individual, 

THEY HAVE TO EE CLEANED AND CARED FOR DAILY, THEY MUST 
BE WASHED IN SOAP AND WATER OR WITH DETERGENT AND ALLOWED 
TO AIR DRY OR BE DRIED BY FORCED AIR, OCCASIONALLY IT 
MAY BE NECESSARY TO STERILIZE THE MASK, BECAUSE IT MAY 
BECOME A SOURCE FOR BACTERIAL CONTAMINATION AND DISEASE 
TRANSMISSION. CLEANING AND REPAIR STATIONS HAVE TO EE 
SET UP WHERE MASKS OR RESPIRATORS ARE BEING USED, 

Storage is another factor that must be consi¬ 
dered, Proper facilities must be provided to keep the 
respirators and their component parts in good condition, 



- 16 - 


534 


r 

L 

In summary, prevention is the main defense in 

OCCUPATIONS THAT POSE RESPIRATORY HAZARDS, It IS BEST 
TO ELIMINATE CONTAMINANTS AT THE SOURCE OR TO DECREASE 
THE CONCENTRATION OF THE CONTAMINANTS TO AN ACCEPTABLE, 
ALLOWABLE LIMIT. WHERE SUCH CANNOT EE ACCOMPLISHED, 
PROTECTIVE EQUIPMENT SHOULD BE CONSIDERED. 

Respirators, if used, should be selected care¬ 
fully FOR THE SPECIFIC HAZARD, HOWEVER, IT MUST BE 
RECOGNIZED THAT THEY HAVE UNDESIRABLE FEATURES AND 
HAZARDS, THE MAJOR OF WHICH ARE INCREASED RESISTANCE TO 
BREATHING, DECREASED EFFICIENCY OF FUNCTION, POOR FIT, 
LEAKAGE, FALSE SECURITY, ALLERGIC REACTIONS, IRRITATION 
FROM PERSPIRATION AND OTHER PARTICULATE DEPOSITIONS, 
REBREATHI MG, HEADSPACE VENTILATION, POOR VISION, FOGGING 
OF THE EYEPIECES, SPEECH, PSYCHOLOGICAL AND CONTAMINA¬ 
TION PROBLEMS, They REQUIRE SPECIAL CARE, TRAINING, 
MAINTENANCE, STORAGE, FINALLY, A LARGE SEGMENT OF THE 
POPULATION, MANY ALREADY WORKING WITHIN INDUSTRY, HAVE 
CHRONIC OBSTRUCTIVE PULMONARY DISEASES SUCH AS BRONCHITIS 
AMD EMPHYSEMA AND SHOULD NOT BE EMPLOYED IN A WORK 
ENVIRONMENT WHICH REQUIRES THE CONTINUED OR FREQUENT 
USE OF RESPIRATORS. 


4 


I 




In conclusion, and addressing myself to the 

SPECIFIC PROBLEM PRESENTED HERE, IT IS MY PROFESSION 
OPINION THAT THE USE OF RESPIRATORS FOR FULL-TIME PRO¬ 
TECTION IN VINYL CHLORIDE AND POLYVINYL CHLORIDE 
PRODUCTION FACILITIES IS UNSAFE AND INFEASIBLE, FURTHER¬ 
MORE, WITH PROPER ASSURANCE OF SATISFACTORY FIT AMD THE 
MAINTENANCE OF ADEQUATE RESERVE CAPACITY IN THE 
CANISTER, IT IS MY OPINION THAT CANISTER-TYPE MASKS WILL 
PROVIDE PROTECTION TO WORKERS IN THESE INDUSTRIES WHEN 
WORN FOR LIMITED PERIODS OF TIME IN ATMOSPHERES WHERE THE 
CONCENTRATION OF VINYL CHLORIDE IS NOT EXCESSIVE, 
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associated with respirator use. 


I 

I 



The first, that comes to mind thut'of safety, the fit 
and improper sealing of the. mask. If a leak occurs at the mask 
especially an inward leak — the toxic materials may be 
inhaled and a false security be provided. A3 mentioned pro- 
viousiy, there is marked variability in the contour of faces. 

i 

It is very important thfit anv mask fit comfortably. Otherwise, 
an individual using it over a long period of time may find a 
mask to be intolerable. 

Whan effort is expended and work is performed requir¬ 
ing increased oxygen demand, perspiration is not adequately 
evaporated; it remains within the mask producing an unpleasant 
effect. Toxic substances may become trapped between tho skin 
and the face causing local irritation or absorption. I am 
reminded of a situation in tho United States Air Force where 

^*-■ ej.r gci to anve. vigate, a cane.?* of rsaoti ous c'rmim'i 9 \*( vo * 

! 

pilots m a particular typo of plane. Those; reactions were 
thought, to ba due to carbon monoxide. However, it tumid wnt 

i 

tnaa tho irritation, v-.j-lonraanl odor, and g.uvhrie .taction '..hoy 
ware ereeric icing war. clve to mnrcaptrr.c found within the fading. 

_ I 

delated co uhj.:; is tho observation allergic ov sons . 4 - i fy 

I 

reactions to materials, have boon known to occur. 

Psychological problems anfociatad with th uu«* o.T 
respirators have been observed, rtr.ry people find ft confine¬ 
ment end sense.' of isolation dis.trass * ng; others arc uneasy 
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ohout the mod t- work in an environment that required the use 

of such equipment. - 

Another problem associated with the nan of respira¬ 
tors and moots in dead space. .It ir. v-.ry important that the 
individual not rabroath* exhaled air am’ the- ‘••in dead 
in the wank he kept at lean than ISO cc or that the mash be 
adequately ventilated he flush out the dead space, "tt.crwi.se, 
there would bo rebroathing oS oKhnlad carbon dior.ide and a 

deficiency in inspired oxygen. 

The eyepiece cn the fall-fcce musics is of inporta: ce. 

Those must ha leakproof. They should not distort the vision. 

They do decrease the field of vision. In an individual voaxJ.xt'4 

| glares, tho c,-lasso* can beeauft fogged cr tha fi.ee- oyepiect. 

itself way become fogged. Tho inciivedurd. J ' C . 1 

may have difficulty looking through the ayc V .tac« aw i-v-fo.-m, 
his tasks. It way bo necessary to cc::tstr."&. the ey^,-3.-c«. h. 
means of special grinding vitn ht.-i.t~ -n 

• . *>». "• •.* * aTiApVV*. 
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distorted and leaks occur. It may bs nacesuaty to 
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breathing. In the first place, they shouldn't be ir; n\ 
environment that iu contaminated and, secondly, they should 

not be asked to wear respire tors. 

Respirator training programs nro noedsd whore the 
individual who ia to wear the mask can be properly instructed 
in its use, its workings, and its care. Respirator maintenance 
programs must bo developed when masks ere used. These masks 
should to inspected monthly. They have to be cleft f.c-3 ant 1 

examined after etch tee. If they aro going to bo used by more j 
than one individual, they have to bo cleaned and cared for 
daily. They must bo washed in soap and water or with detergent 
and allowed to air dry or be dried by forced air. Occasionally 
it may be necessary to sterilize the n«** because it may boom* 
contaminated or it may become a scureu of bacten.al con-ci...-i,a 
tier and- disease t.rnnr.mSanion. Cleaning r.w- repair actions 
ho s -at um chore masks c..r vwiretor# am b*iAc; uccl. 
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n man is on oxygen continuously luring high purlorironcc.-hypo 
aircraft in high aiticiv.tr flights. 

Di . v'l'.TXU:]:: Do yon consider that moot of the 
problem inhur ni with the typ ; u? reupi-stcry protective 
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Mr R Hardin;; 

Society of Plastic:. Industry 

2 $0 Park Avenue 

Hew York 

New York 10017 
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Division 


copy for: Mr Jerome I! Heck :an’ 

of Keller Lt Hcckv.'ni, USA 


Your ref 


Dear Ralph 


Our ref 

awb/kkh 


Tel ext 
3012 


17 June 197-i 


As you know, the UK Chemical Industricc Association held a Press Conference 
on the 16 May to bring the British Press up-to-date with the problems of 
vinyl chloride toxicity* An aide-memoire was issued to the Press after the 
meeting, and a copy is attached for convenient reference. 

I understand from David Dowrick v/ho was present at a meeting of the Society 
of Plastics Industry in Washington earlier this month that there was sons 
confusion about the targets described for vinyl chloride concentrations in 
the atmosphere of UK polymer plants. The relevant paragraph in the aide 
memoirc is the one starting at the bottom of page 4, which gives a historical 
view of the average concentrations in polymerisation plants and then- indicates 
the technical for the future. Vo are anxious la clear up any mis¬ 

understanding and va Jo this I think that it would bo worth empnasisiore 
or two joints in the paragraph, as was done at the Press Conference itself. 

First, the figures rc.atc to the average concentrations which would be found 
in the* main working areas of the plant around the polymerisation process, 
ic. the autoclaves. Cecond, the figure of 10 ppm vinyl chloride for the ultimate 
average background lvul on existing UK plant:; is for ur. a target figure, which 
wc might hope (but c-ncuit guarantee) to achieve after much money liar. hour, spent 
and modification.. i .e, Third, the figure of 3 ppm vinyl chloride in the 
average level which new plants with modern technology might achieve. As I mentis 
above, these matters were dealt with more fully at the Press Conference and you 
might find it helpful to refer to the transcript of the appropriate section of 
the Conference, which is also attached. ' 

J hope that these comments will clarify the position. You may also like to know 
that a meeting of Government Departments, Unions and the CIA was held at the end 
of last week to discuss the VCM problem* 1 think it probable that n brass releas 
will be issued shortly outlining the content of the meeting and as coon as this: 
ic available 1 will let you have a copy. 

Kind regards 

Yours sincerely # 
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"Those improvrr.cnt r, 
process procedures, 
cacy to ilc. 


basically been mode 
nnd some modification to 


by modification to 
plant where that was 


V/c intend to go on, but tlic next stage will come mainly from 
detailed pl^nt modification* This is a massive operation. Having 
been told what sort of material we are handling, you can see that 
at every pipe joint, every valve, every stirrer eland and so on 
there is a possibility of some very slight leakage, and we have 
to modify all those things in order to reduce this very slow, very 
slight leakage, which can produce levels at the moment of about 

• l 

50 ppm. • 


Our belief as rn industry is that with the existing plant it is 
highly unlikely that, however much money we spent and whatever.we 
did, we would ever get below about 10 ppm. It is just possible that 
with entirely new plants making seme of the existing polymers we 
might be able to get into the 5 ppm region." 
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. Statement of Anton Vittone \\ ‘ ' 

President, B.F.Coodrlclt Chemical Company 
Prepared For 
Presentation At 

Department of Labor Hearings On 
Vinyl Chloride, Occupational Exposure Standard 
June 25, 197A 

My name is Anton Vittone. I am President of B.F.Coodrlch Chemical Company, 
a Division of The B.F.Coodrlch Company. Our headquarters arc at 6100 Oak 
Tree Boulevard, Cleveland, Ohio. I graduated in Chemical Engineering with 
a Masters Degree in 1939 from the University of Washington at Seattle. For 
the past 32 years I have been employed by The B.F.Coodrlch Company. Most 
of my experience with Goodrich ha6 been in the fields of manufacturing, 
development, and engineering having started as a shift foreman in manu¬ 
facturing. Since April 16, 1974 I have served as chairman of the Society 
of The Plastics Industry's Committee of Vinyl Chloride Monomer and Poly¬ 
vinyl Chloride Producers. Members of this Committee represent over 90 
percent of the current United States capacity for the Production of vinyl 
chloride and polyvinyl chloride realn. 

1 have prepared a statement in behalf of SPI and the Committee which I 
will read and submit for the record of this hearing. More detailed 
testimony concerning certain aspects of my testimony will be presented by 
others in behalf of SPI. My statement represents the views of the majority 



of the Committee, however, different positions will be expressed on 
certain sections of the proposed permanent standard by industry members in 
the course of this proceeding. The Concnittco in umnliroun lti its ponition 


that the proposed permanent standard is not technologically feasible and. 


r>tcd. would shut 


the industry 


•'••• v.\‘ 
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was no doubt greater than In the 1950's and. In turn, the 1950's versus 
the 1960's, etc. 


Unfortunately records arc not available on the precise level of exposure 
with respect to periods of the Industry's history. In order to get some 
estimate of exposure levels in history we must depend on the recollections 
of employees ns to levels of odor and work practices and to reconstruct 
today, conditions considered to exist 30 and 20 and 10 years ago. To the 
extent that this has been done, we believe that the average exposure in 


the decade of the forties could have 


■ 8ome £ort y tirMs 

grentcr than they are today. With respect to peak exposures they no doubt 
were some 100 times of today's emergency standard of 50 ppm since employees 
were known to have become mildly intoxicated from exposure to vinyl chloride 


i ’ * 


On the basis of this background of information, it is only prudent that 
we continue to decrease the level of exposure of our workers. While it 
can be argued that there is no safe level of exposure, the basis of the 
proposed standard, it can similarly be argued that there is no data showing 
that exposure levels os provided for under the emergency standard arc not 
safe or of low degree of risk. The current levels of exposures, when 
considered in the light of past exposures especially in the decades of 
the 40'a and the 50's, certainly mu6t be considered in judging the degree 
of risk of n standard above tho no-detcctablc level. It is simple to 
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assume zero exposure ond, therefore, zero risk. The only practical voy 
of accomplishing this Is to shut down the PVC Industry or to Impose work 
practices which will create a greater immediate risk to health and safety 
than exposure to low levels of vinyl chloride. 

It Is the position of the Industry, which I will detail later, that it 
will commit itself to lowering exposure of its workers by a combination of 
lower levels of vinyl chloride in the work atmosphere and work practices. 
Such a commitment cannot be accomplished overnight since, in certain areas, 
the technology for accomplishing it is, as yet, not developed and, when 
developed, facilities must be installed requiring time for engineering, 
procurement, and installation. 

We fully recognize that there are those who will say that the industry can 
do better than it says and, therefore, tighter restrictions should be 
imposed than proposed by the industry. It should be recognized that the 
proposal which I will make later has already taken into consideration 
projections for improvement which are not in hand but depend on new 
developments and additions to facilities. 

Polyvinyl chloride represents a large industry which, in 1973, had an 
estimated world-wide output of 18 billion pounds and a United States output 
of 4.6 billion pounds. 
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The initial impetus for the growth of PVC in the United States came from 
the requirements of national defense in World War II. The fire resistant 
properties of PVC made it a superior insulation for electrical wiring for 
naval vessels and other military applications. It provided a degree of 
protection against fire that had not previously existed. There is no doubt 
that these PVC uses helped save many lives during the Wer and, since then, < 

in similar military and commercial applications. Following the War, many 
new uses were found for PVC because of its versatility and inherent 
performance qualities. Today, it is used in hundreds of PVC products and 
also in the production of essential components fer many other assembled 
products. Hundreds of thousands of workers are employed in industries 
that produce or depend on PVC for the manufacture of countless products. 

The production of vinyl chloride, its polymerization into PVC resin, ond 
the processing of PVC resin into semi-finished or finished products is 
treated in the proposed permanent standard as one industrial health problem. 

However, each is an entirely different manufacturing operation posing its * 
own problems, permitting and requiring different solutions. Of the hundreds 
of thousands of workers whose Jobs are dependent on PVC only 6,500 arc 
involved in the manufacture of vinyl chloride and polyvinyl chloride resins 


Furthermore, 


that segment that involves the production of polyvinyl chloride 


is not a monolithic operation. Several different processes are utilized 
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with may process variations and with a wide variety of polyvinyl chloride 
resin products. Current installations arc extremely varied and do not 
lend themselves to the simple solution of a restricted area where employees 
would only work for a brief part of the work day and, thus, be able to 
utilize self-contained breathing apparatus as provided for in the proposed 
permanent standard. The imposition of the no-detectable level as provided 
for in the proposed permanent standard would require the full-time 
utilization of self-contained breathing apparatus during the work period 
in vinyl chloride and PVC resin producing facilities. This would impose 
a severe and unnecessary physical burden on our workers as well as a 
potential health and safety problem. Further, because of space limitations, 
it is impossible to use self-contained breathing apparatus in cleaning 
reactors. 

Historically, the greatest exposure of workers to vinyl chloride has occurred 
in the polyvinyl chloride production segment of the industry. 


- . i »■/.: ' r ■ 
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Currently the level of exposure is lower in the vinyl chloride production 
segment of the industry. Nevertheless, the imposition of a no-detcctsblc 
level standard for this segment of tius industry, as proposed, would, as in 
the ease of the FVC resin plunts, require the full-time utilization of 
self-contained breathing apparatus with the problems and potential hazards 
I have already mentioned. 
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The third segment of the industry is that of processing and fabrication 
where the level of exposure is the lowest. Available data indicate that 
worker exposure in most work areas is at no-detectable levels as defined 
by the proposed standard. 

The areas of potential exposure arc those Involving bulk unloading, storage, 
and mixing areas. Even in these areas it appears that level of worker 
exposure can be reduced to low levels by known engineering solutions. In 
addition, the reduction of residual vinyl chloride monomer in the PVC resin 
by the PVC resin producer will further lower the potential of worker 
exposure. 

Since the problems of worker exposure in processing and fabricating plants 
are limited and engineering solutions are available, thi3 segment of the 
Industry should not be subjected to the full coverage of the proposed 
permanent standard. 


'.'1th respect to PVC resin and vinyl chloride, the producers have stated 
that a no-dctcctable level for vinyl chloride, as defined, would shut the 
industry down. 

As stated earlier, it is not feasible to require workers to continuously 
use self-contained breathing apparatus. 


r ■» 
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, ^ w .y. to .ccVc. no-dctectable level: To 

hcrcforc, there arc on y through 

llralnate all losses of vinyl chloride or to dilute 

rcntllation. 

< C6 is feasible, In our Judgment. because losses ^ 

Neither of these alternate arc idcnt l£iable and 

from processing equipment will always occur. 

others are fugitive losses. 

tl ,„. lo.se. Which OCCOC 1.0. ~ch.hlO‘l 0,clP««.. 

Th e fugitive lo..c. „„hc.d.. .«« 

fiances or fittings> 

,uch .. v.lve., PU»P«. AU h..« hundred. .« 

, „, c and impossible to quantify. 

' , . K .11 of which ... 8 potcwti.l Mutcc 

valves, pumps, flanges, • Thlf l8 especially 

^ -* ” ceive nr ru.'.., ... **•. 
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tried to improve o£ ^ wlUf m 

Nevertheless, this one tyw 

continue to * ^ ^ leacl . of win,, chloride In »», wn.h 

nr z i - p——- ^ chi " u ° u *• ^ 

' „( tod.,'. pol,vln,l chloride end win,, chloride pl.hf. 

, <rh take place from our processes 

Th e Identifiable losses are those lo ^ thcir existence, 
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_.. nr^risclY measured but can 







* 


I 


* 


- 9 - 

* ■ • f ■ • 

• r ■* 

Improvements requiring time for research and development followed by 
procurement of equipment and Installation can reduce these losses. Any 
timetable projecting lower levels of exposure is dependent cn projection 
of technological achievement. 



The industry has made progress In reducing its losses of vinyl chloride 
as well as polymer from its processes. I am aware of newer PVC resin 
plants which have reduced total losses of PVC resin and .vinyl chloride to 
1Z. This compares to an approximate SZ for the industry, in total. 


The industry recommends the following standards for polyvinyl chloride 
resin plants as representing the maximum reduction which a majority of the 
Industry believes feasible; 

Effective October 5, 1974, a ceiling of 40 ppm of vinyl chloride 
and a maximum daily time weighted average of 25 ppm. Levels 
above 40 ppm would require the use of practical and effective 
respiratory protection. 


Effective October 5, 1975, a ceiling level of 25 ppm with no time 
weighted average. Levels above 25 ppm would require the use of 


practical and effective respiratory protection. 

\ ' ••* •••• ••• ' • - ' • • • ... - j 


* 


Effective October 5, 1976, a ceiling level of 25 ppm with a 

maximum time weighted average, of 10 ppm. Levels above 25 ppm 
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would require the use of practical and effective respiratory 
protection. 

That sequential nonitoring be required of work areas with 
proper alarms to limit peak exposures to those recommended. 

The peak exposure levels would be determined by the sequential 
monitoring system with a built-in 10 minute average sample 
and/or by a 10 minute grab sample. Instantaneous readings 
for determining exposure levels are highly unreliable. 

The location and number of sampling points would be determined 
by statistical methods to make certain that the measurements 
represent the work areas. 

The state of the technology today is one where excursions of vinyl chloride 
in the work atmosphere for one reason or another do occur, although the 
average level of vinyl chloride in the work atmosphere throughout the day 
is considerably below the level of such excursions. 


V«t# VftV* 
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The imposition of the AO ppm ceiling will require the utilization of 
respiratory equipment for those periods of time when such excursions occur 
and when corrective action is taken. 
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The utilization cl respiratory equipment for thia purpose would not be 
excessive end, therefore, feasible. The adoption of a 25 ppm time weighted 
average exposure of October 5, 1974 would, in practice, result in 
substanf La ly lower tir.K weighted average exposure for the working population 
than ira'lcatcu by the 25 ppm time weighted average since thia is a time 
weighted ceiling. 


The adoption of a 25 ppm ceiling as of October 5, 1975 will require industry 
to make substantial progress in reducing levels of exposure during the 
one year period. A 25 ppm ceiling will further substantially reduce the 
time weighted average exposure. Theoretically, it could allow for an 
occasional 25 ppm time weighted average. However, exposure in such event 
is highly unlikely and would be rare. 


The further imposition of a 10 ppm time weighted average standard on 
October 5, 1976 would, again, provide assurance of lower levels of exposure 
for, again, the 10 ppm time weighted average would become a celling by 
this imithod of measurement and, in practice, would result in substantially 
lower time weighted average exposure for the working population. 


The industry believes it is feasible to operate under more restrictive 


*•• •• -v. -t 


standards in its vinyl chloride monomer producing operations. ,, ■, • 
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The industry rcconjacnds the following standard for levels of exposure in 
its vinyl chloride monomer producing plants os representing the maximum 
reduction which c majority of the industry believes feasible: 


Effective October 5, 197A, a ceiling of 25 ppm and a maximum time 
weighted average of 10 ppm. Levels above 25 ppm would require 
the utilization of practical and effective respiratory protection. 


Effective October 5, 1975, a ceiling of 10 ppm and a maximum time 
weighted average of 5 ppm. Levels above 10 ppm would require 
the utilization of practical and effective respiratory protection. 

As in the case of the polyvinyl chloride resin plants, the adoption of a 
time weighted average standard will result in a practical exposure below 
these ceiling time weighted average values. 


It should be recognized that these proposals represent ambitious, difficult 
levels of operational exposure dependent on large expenditures of money, 
reduced capacity and the development of technology not currently in hand. 

Many companies will probably require variances of time or methods, therefore, 
provision for such variances should be made in the permanent standard. 

V * • * •«.*/,. *„ ■ ."* * . /. • ' *• , •. . •' 

It should also be recognized that medical and epidemiological data may be 
developed in the meantiwe which will requite or allow a re-examination of 
the proposed levels. 
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Wc will present testimony later in these hearings as to the feasibility of 
utilizing canister masks for protection over short periods of time. It 
is recommended that the utilization of canister masks be permitted when 
adequate. 

The proposed permanent standard calls for the utilization of self-contained 
respiratory apparatus and an air-supplied impervious suit when cleaning 
vessels and doing other types of maintenance work. Such a proposal is not 
feasible, is potentially hazardous, and i6 unnecessary. 

It is recommended that air line supplied respirators bo permitted for such 
operations and, further, that v;atcr impervious clothing be used instead of 
air-supplied suits. 

Earlier in this testimony I pointed out that the processing and fabricating 
segment of the Industry currently has a low level of exposure and that 
problem areas can be solved by engineering methods. 

The proposed permanent standard calls for labeling of polyvinyl chloride 
containing detectable levels of vinyl chloride as to its containing vinyl 
chloride, a cancer suspect agent .absorbed by breathing and through the skin. 
Such action vould essentially require that all polyvinyl chloride be so 
labeled and is inconsistent with prior standards with carcinogenic chemicals. 












bo from Mr. Vittore. 

MR. HARDING: Judge Myatt, our next sp akor is Anton. 

Vittona, Chairman of the SPI Vinyl Chloride and Polyvinyl 

Chloride Rosin Producers' Committoo, and he's also President of 

tho B. p. Goodrich Chemical Company. 

THE SOCIETY OF THE PLASTICS INDUSTRY, 

INC. AND B. F. GOODRICH CHEMICAL 
COMPANY 

ANTON VITTONE 

MR. VITTONE: My name is Anton Vittone. I am 
President of B. F. Goodrich Chemical Company, a division of 
the B. F. Goodrich Company. Our headquarters are at 6100 Oak 
Tree Boulevard, Cleveland, Ohio. 

I graduated in Chemical Engineering with a Master's 
Degree in 1939 from tho University of Washington at Seattle. 

For tho pa3t 32 years I have been employed by the B. F. 

Goodrich Company. Most of ray experience with Goodrich has 



been in the fields of manufacturing, development, and engineer¬ 
ing, having started as a s l Lft foreman in manufacturing. 

sinco 16th ' 1974, I have served as Chairman of 

\'< ' ' “ ' ' ' " ' ’ * '• ■ » r;* *' f/ I 

the Society of the Plastics Industry 1 s Committee of Vinyl 




Chloride Monomor and Polyvinyl Chloride Producers. Maiubers of 

ts ' * '. •• - „ . .. ^ 4 • 11 s v : . . ' + 

this committee represent over 90 percentof the current United 

States capacity for the production of vinyl chloride and poly- 

• . * * ' • * * • •, ^ f 

vinyl chloride resins. 

I have prepared a statement in behalf of SPI and the 
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Committee which I will road and submit for tho record of this 
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hearing. More dotailod testimony concerning certain aspects 

*, * * * * * . • « 4 . ,. 

of my testimony will bo presented by others in behalf of SPI. 
My statement represents tho views of the majority of tho Com¬ 
mittee however, different positions will ba expressed on 
certain sections ^of the proposed permanent standard by 
industry members in the coy^rse of this proceeding. The Com¬ 
mittee is unanimous in its position that the proposed per¬ 
manent standard is not technologically feasible and, if adopt¬ 
ed, would shut down tho industry. 

The PVC and vinyl monomer producers are aware of the 
experimental work, of Professor Kalconi and Industrial Bio-Tost 
Laboratories in which angiosarcoma of the liver has been 
reported in both rats and mice at long-torra exposure lcvelo as 
low as 50 parts per million. We are also aware of the fact 
that in recent work reported by Professor Maltoni tho angio¬ 
sarcoma which developed in rats following long-term exposure at 
50 parts per million occurred at the end of their normal life¬ 
span. 

r .• - .< ,-i^ - -V ..'-'l’!-;’- ■ ^ .» . »; . ■ ■ •! '.fV i ,vC- 

• - Dr. Marcus Key of HIOSH, in his letter to the Depart¬ 

ment of Labor on March 11, 1974, made the following comment, 
and X quotes ' 

"Based on theoretical considerations there is 

, . • » • 
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probably no threshold for carcinogenesis although it is 
possible that with very low concentrations the latency period 
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might be extended beyond tl:o life expectancy" — end of quote. 

i 

The recent results of Professor Maltoni of rats 
exposed to 50 parts per million indicates that the latency 
period was approaching the lifespan of rats which we understand 

is equivalent to 80 years human lifespan. 

i 

turn , we all must be aware of the inherent 
uncertainties of extrapolating from animals to humans and also 
from high levels of exposures that existed in our- plants in 
earlior years to those that exist today. 

The exposure of workors to vinyl chloride has varied 
with the age of the industry. In the 1940*s the degree of 
exposure of workers to vinyl chloride was no doubt greater than 
in the 50's and, in turn, the 50 'u versus the GO's, and so 
forth. 

Unfortunately, records are not available on the 
precise level of exposure with respect to periods of the 
industry's history. In order to get some estimate of exposure 

levels in history wo must depend on the recollections of the 

% , 

employees so to levels of odor and work practices and to ro- 
construct today conditions considered to exist thirty and 
twenty and ton years ago. To the extent that this has been 
done, we believe that the average exposure in the decade of 
the forties could have been some forty times greater than they 
are today. With respect to peak exposures, thay no doubt wore 

. • , i * * • * 
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some hundred times of today's emergency standard of 50 part 3 
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per million 3ince employees were known to havo boccmo mildly 

| 


intoxicated from exposure to vinyl chloride. 
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On tha basis of this background of information, it 

- 


is only prudent that v;e continue to decrease the level of 

- . - : 

5 

exposure of our v/orkers. While it can be argued that there is 

f 

no safe level of exposure, the basic of the proposed standard. 
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7 

it can similarly bo argued that there is no data showing that 


8 

exposure levels as provided for under the emergency standard 


9 

are not safe or of low degree of risk. 


10 

Tha current levels of exposure, when considered in 


11 

the light of the pa3t exposures especially in the decades of 


12 

the 40'o and the 50's, cortainly must bo considered in judging 


13 

the degree of risk of a standard above tha "no detectable 


14 

level." It is simple to assume zero exposure and, therefore. 


15 

zero risk. The only practical way of accomplishing this is to 


1G 

shut the PVC industry down or to impose work practices which 


17 

will create a greater immediate risk to health and safety than 


18 

exposure to low levels of vinyl chloride. 
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It is the position of theirdustry — which I v/ill 

tr.- -.v ; ' , • . • • : . -• r -V 

detail later — that it v/ill commit itself to lowering exposure 
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of its v/orker3 by a combination of lower levels of vinyl 

chloride in the work atmosphere and work practices. Such a 
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commitment cannot be accomplished overnight since, in certain 


24 

areas, the technology for accomplishing it is as yet not 


25 

developed and, when developed, facilities must be installed, 
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requiring time for engineering, procurement, and installation. 

We fully recognise that there are those who will say 
that the industry can do hotter them it 3 ays and, therefore, 

* . • i 

tighter restrictions should be imposod than proposed by the 
industry. It should ba recognized that the proposal which I 
will make later has already taken into consideration projec¬ 
tions for improvement which are not in hand but depend on new 
developments and additions to facilities. 

Polyvinyl chloride represents a large industry which, 

/ 

in 1973, had an estimated worldwide output of 18 billion 
pounds and a United States output of 4.6 billion pounds. 

The initial impetus for the growth of PVC in the 
United States came from the requirements of national defense in 
World War II. The fire-resistant properties pvc made it a 
superior insulation for electrical wiring for naval vassals and 
other military applications. It provided a degree of protec¬ 
tion against fire that had not previously existed. There i 3 no 
doubt that these PVC uses helped save many lives during the 
war and since then in similar military and commercial applies- 




tions. 
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Follov;ing tho war, many now uses ware found for PVC 
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because of its versatility and inherent performance qualities/ 

Today it is used in hundreds of PVC products and also in the 

/ • 

production of essential components of many other assembled 
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products. Hundreds of thousands of workers- ' are employe 
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in industries that produce or depend on PVC for the manufacture 
of countless products. 

The production of vinyl chloride, its polymerization 
into PVC rosin, and the*, processing of PVC resin into semi¬ 
finished or finished products is treated in tho proposed 
permanent standard as cno industrial health problem. However, 
each is an entirely different manufacturing operation posing 
its ovm problems, permitting and recruiting different solutions. 
Of the hundreds of thousands of workers whose jobs are depend¬ 
ent on PVC, only 6,500 aro involved in the manufacture cf 
vinyl chloride and polyvinyl chloride resins. 

Furtheiraora, that segment that involves the produc¬ 
tion of polyvinyl chloride j.a not monolithic in operation. 
Several different processes fire utilized with many process 
variations and with a wide variety of polyvinyl chloride rosin 
products. Current installations are extremely varied and do not 
lend themselves to the simple solution of a restricted area 
where c ploycos would only work, for a brief part of the workday 
and, thus, bo ablo to utilize self-contained breathing appa- 
ratus as provided for in the proposed permanent standard. 

The imposition of the "no detectable level" a3 
provided for in the proposed permanent standard would require 
the full-time utilization of so 1 f-contained breathing apparatus 

, , 4 ‘ .. . * ‘ . . . . / 

during the work period in vinyl chloride and in PVC resin 

• > .* . — <* , 

producing facilities. This would impso a severe and 
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unnecessary physical burden on our workers as woll as a poton- 

* 

tial health and safety problem. Further, because of space 

limitations, it is impossible to use self-contained breathing 

. » 

apparatus in cleaning reactors. 

Historically, the greatest exposure of workers to 
vinyl chloride has occurred in the polyvinyl chloride produc¬ 


tion segment of the industry. 

Currently the level of exposure is lower in the 
vinyl chloride production segment of the industry. Neverthe¬ 
less, the imposition of a “no detectable lovel" standard for 
this segment of tho industry as proposed would, as in the case 
of the PVC resin plants, require the full-time utilisation of 
self-contained breathing apparatus with the problems and 
potential hazards I have already mentioned. 

The third segment of tho industry is that of process¬ 
ing and fabrication where the level of exposure is tho lowest. 
Available data indicate that worker exposuro in rco3t work areas 
is at "no detectable" levels as defined by tho proposed 


standard. 

. The areas of potential exposuro arc thoso involving 


bulk unloading, storago, and mixing areas. Even in thess 
areas it appears that level of worker exposure can be reduced 
to low levels by known engineering solutions. In addition, the 
reduction of residual vinyl chloride inonoraer in the PVC resin 

• . . . • , : • *. ? . . • t t . 

by the PVC resin producer will further lower tho potential of 
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worker exposure. 


p 
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Since the problems of worker exposure in processing 
a.nd fabricating plants are limit©:! and engineering solutions 
are available, thi3 segment of this industry should not be sub¬ 
jected to the full coverage of the proposed permanent 
standard. 

With respect to PVC r«3ir: and vinyl chloride, the 
producers have stated that a "no dotectfibl© level” tor vinyl 
chloride, as defined, would shut down the industry. 

As stated earlier, it is not feasible to require 
workers to continually use self—contained broaching apparatus. 

Therefore, thorn arc only two ways to sack a "no 
detectable level": to eliminate all looses of vinyl chloride 
cr to diluce losses through ventilation. 

Neither ol : thano alternatives arefeasible, in our 
judgment, because lessen from processing equipment will always 
occur. Some are identifiable* and others are fugitive losses. 

Ths fugitive losses are these losses which occur from 

mechanical equipment, such as valvou, pumps, flanges or fitting 

. . . . • .. , •. •• ■ > •• * *■•■■■■*■ *'• 

column munheads, reactor man ho ads, find so forth, and impossible 
to quantify. All plants have hundreds of valves, pumps, 

• , % . * 0 i . , ' ' ■* * * - 

flanges, and so forth, all of which are & potential sourco of 

small leaks and which must receive constant attention. ThJ.3 is 

especially true in older plants with small reactors. 

• , * ♦ 

The industry has for years triad to improve its 
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losses from this source, has made progress and should continue 
to make progress. Nevertheless, this one type of loss will, 

■ • . i 

in today's plants, provide detectable levels of vinyl chloride 

« 

in many work areas. This is the primary source of vinyl 
chloride in the work atmosphere of today's polyvinyl chloride 
and vinyl chloride plants. 

The identifiable lessen are those losses which taka 
place from our processes v/hich are inherent in today's plants. 

YThile wt» know of their existence, they aim not precisely 
measured but can be estimated. Teciu.iolcg.ical improvements 
requiring time for research and development, followed by 
procurement of equipment and installation, can reduce these 
losses. Any timetable projecting lower levels of exposure 13 
dependent on projection of technological achievement. 

Tha industry has made progress .In reducing its losses 
of vinyl chloride as wall .as polymer from its processes. I aw 
aware of newer FVC rosin plants which have reduced total losses 
of PVC rosin and vinyl chloride to 2 percent. This compares to 
an approximate 5 percont for the industry in total. 

" The industry recommends the following standards for 
polyvinyl cliloride renin plants as representing the maximum 
reduction which a majority of the industry bslieves feasible: : ' V 

Effective OctoJxsr 5, 1974, a ceiling of 40 parts par 
million of vinyl chloride and a maximum daily time-weighted 
average of 2f> part3 per million. Levels above 40 parts per 
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million would require the use of practical and effective 
respiratory protection. 

Effective October 5 r 1975, a coiling level of 25 

i 

parts par million with no tims—weighted average, levels above 
25 parts par million would require the use of practical and 
effective respiratory protection. 

Effective October 5, 1Q7S, a calling level of 25 
parts per million with a Maximum time-weighted average of 10 
parts per million. Lavoie above 23 parts per million would 
roquiro the uso of practical and effective respiratory protec¬ 
tion . 

That sequential monitoring be required of work areas 
with proper alarms to limit exposures to those roconmonusd. 

The peak exposure) levels would ho determined by the sequential 
monitoring system with a built-in 10-minu ;o average sample 
and/or by a 10-minute grab sample. Instantaneous readings for 
determining exposure levels are highly unreliable. 

The location and mui'bor of sampling points, would bo 
determined by statistical methods to make certain that the 

•• •’> . iff • . ,• • • • . • •. ' . • 

measurements represent the work areas. ; 

The state of tho technology today is one vrhero excur¬ 
sions of vinyl chloride in the work atmosphere for one reason 

• • 
or another do occur, although tdus average level of vinyl 

chloride in the werk atmosphere throughout tho day is consider¬ 
ably below the level of ouch excursions. 


$G8 
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Tho imposition of tho 40 parts per million coiling 

would require the utilization of respiratory equipment for 

* * - * . 

those poriod3 of time when such excursions occur and when 

• . . • \ 

corrective action i3 taken, 

The utilization of respiratory equipment for this 
purpose would not be excessive and, therefore, feasiblo. The 
adoption of a 25 parts per million timo-weighted average 
exposure as of October 5, 1974, would in practice result in 
substfintially lower timo-welghted average exposure for the 
working population than indicated by the 25 parts per million 
timo-v;eightod average* since this is a time-weighted ceiling. 

Tho adoption of a 25 parts per million coiling as of 
October 5, 1975, would require industry to miko substantial 
progress in reducing levels of exposure during the one-year 
period. A 25 parts per million coiling will further substan¬ 
tially reduce the time-v/eightod average exposure. Theoretical¬ 
ly, it could allcw for an occasional 25 parts per million timo- 
weighted overago. However, exposure in such event is highly 
unlikely and would be rare. 

‘ The furtlior imposition of a 10 parts per million 

time-weighted average standard on October 5, 1976, vzeulu, again 

. . ■ •' . ■ - . . . .. V V 

provido assurance of lovor levels of exposure for, again, the' 

10 parts per million time—weighted average would become a 

• \ * , * * , ,•►••••' « '• t . 

by this method of measurement and, in practice, would 
result in substantially lower time-weighted average exposure 
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for tha working population. ’ 

Tho induatry believes it is feasible) to operate under 

more restrictive standards in it3 vinyl chloride monomer 

» 

producing operations. 

Tha industry recommends tlio following standard for 
levels of exposure in its vinyl chloride monomer producing 
plants as representing the maximum reduction which u majority 
of tha industry b &liavas feasible: 

Eft active Octo’vsr S, 197-3, a coiling of 26 parts per 
million and a maxijnuia time-weighted average of 10 parts per 
million. Love la above 26 parts pe:.* million v/ould require tho 
utilization of practical and effective respiratory protection. 

Effective October 6, 19713, a celling of 10 parts per 
millIon and a maximum time-weighted average of 5 parts per 
million. Levels above 10 parts per million would require the 
utilization of practical and effective respiratory protection. 

fts in tno can o of tho po.lyv.\nyl chi or A do resin plants 
the adaption of a timo-v;oigli?;ed avorago standard would result 
in a practical exposure beiov? thosa coiling time-weighted 
•average values. , . v , . • 

It should bCs recognized that those proposals repre¬ 
sent ambitious, difficult levels of operational exposure 
dependent on largo expenditures of money, reduced capacity, and 
the development of technology not currently in hand. Many 

* - . . • ' ■ . I .* ' 

companies will probably require variances of time or methods; 
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thoroforo, provision for i uch variances should bo mad© in f.ho 

• ... * ; < 

permanent standard. ' i 

It should also bsi rodognized that medical and 

i . . 

epidemiological data may ho .developed in the meantime which 
will roquira or allow a ra-oxamination of tha proponed levels. 

Wo will present testimony la tor. in bikini hearings as 
to the feasibility of utilising canister masks for protection 
for short periods of time*. It is ’.andod that the utilisa¬ 

tion of canister masks bo permitted when adequate. 

The proposed permanent .standard calls for the 
utilization of self-contained respiratory apparatus and an air- 
supplied impervious suit when cleaning vaisols and doing other 
typac or 21 uiotenanc-c work. Such a proposal is not leasible, 
potentially hazardous, and is unnosusaary. 

It is rcccrawonded that air liina-supplioi inspirators 
he permitted for such operations aid, further, that v/ater 
impervious clothing bo used instead of air-supplied suits. 

Earlier in this testimony 1 pointed out tint tho 
processing and fabricating segment ox the industry currently 
has a low level oi exposure orv.d that problem areas can ba 
solved by engineering methods. 

' -• •• • :•• . ." ■ 

Tha proposed permanent standard calls for labeling 

of polyvinyl chloride containing detectable levels c.f vinyl 
chloride as to its containing vinyl chloride, a cancer suspect 

. i' 

agent absorbed by breathing and through the skin. Such action 


\ 








would essentially require diat all polyvinyl chloride bo so 

labeled and in inconsistent with prior standards with carcino- 

* \ 

genic chemicals. • . , 

In view of the data which Ua3 boon obtained in 
fabricating plants, it in recommended that appropriate labol- 
ing, as has already boon discussed by Mr. Heckman, be required 
of polyvinyl chloride on October 5 r 1974, only when the leva! 
of vinyl chloride in the poll vinyl chloride exceeds. 0.1 percent 
fhe industry r* sal ires that it i.s prudent c a its part 
to roducos levels of vinyl chloric!* in the polyvinyl chloride 
icsin and, tjier<5sforo, will attempt in a siort period of time 
to carry out the necessary research and development activities 
cind, assuming success, procure r.*.nd install the nococaary 
facilities to reuuco the vinyl oh 1or1 go mono.^-Cir content of 
polyvinyl chloride rosin. 

We believe it difficult, but feasible, by October 5, 
1977, to hav«; the major volume of polyvinyl chloride rosin 
produced with loss than.01 percent or 100 parts par million of 
v.iiyl chloride J.n tiia polyvinyl chloride. The labeling level 

V * ' •• - g / *•% i *. • ; **• • 4 .4} ' f v «• * . V/Ai , .>•%«"• • ^ 

could then be dropped to .01 percent or 100 parts per million. 

JUrxjE HYATTs b'x • :lecJ.nuui, I'm going to modify my 

°rdt>r of ya3tarday and I’m going to suggest that"after your 

* , * • » . 

gretip that sits at tho table has given their presentation that 

they bo then subject to cross-examination. Given the, as Mr. 
Hanling indicated, a horrendous list of people who are going 


? ;v ;?v 







to testify here, and I th.i.ik it's unfair to wait until j.t'e all 
concluded before questions are directed to the witiuuurea. 

Therefore, at this point, after I have identified for 
the reporter, the statement* given to mo, we will hevo examina¬ 
tion of those of yoj who are. sitting there by the Department 
and by the people in the audience. 

For the record. Madam Reporter, Mr. Harding's state¬ 
ment is 20(b), Mr. Hackman's statement is 20(c), and Mr. 
Vittone’s statement in 20(d). 

(Exhibits Uos i 20 (.- 1 1 20(c) t and 
150(d) were marked for identifi¬ 
cation and ware received in 
evidence«) 


JUDGE WYATT: /ill rig/it, gentlemen. Take your bast 

shots. 

hl/ilH: Would you believe X have scots questions? 
3©f or*3 X start aski.ng questionsis somebody up tharo 
qualified to deal with technical feasibility in detail? 

MR. VITTOITiS: I'm probably the boat qualified. 

MR. KLEINs Okay. 

• • * ■* * -:<r ’• •* ’• . • v ■ • • ,t t: *' . ,.u /• ■ (j -y’ 'u J,~ *'■# .• t 'y-’l 


Is anyone else going to make a presentation with 
respect to technical feasibility? 

' , • * I « , *. * t ** , • • . • . ; • • I «»,•*• Vf f ' , I , . < , . - /• I , 

MR. VITT01JE: No, not within this group. 

MR. KLEIN: Mr. Harding, at page 5 of your testimony 
you ve indicated that vinyl chloride constitutes potential 
health hazardswhich must be overcome. I'd like for you to toll 
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us what those hoa1th hazaxds arc, please. 

MK. HORDING: An licvo boon discussed in this hearing 
thus for, the concern that led first to the L',0 parts per 
million in your proposed standard at -no detoctrdblo level." 

MR. KLEIN: Would it be reasonab.lo to assume that you 
have treated vinyl chloride as a carcinogen in making your 
proposal? 

ilil. IIARDING: 1 think you' ro asking a medical- 
tochnical question that I would rather have you ask of 
witnesses to follow than mo. 

KH. KLEIN: I don't beliova I have, sir. What I'va 
asked xs: hava you treated it no a carcinogen in making your 

recommendation? 

MR. HARDING: Have I — has our group treated it as 
a carcinogen? 

MR. KLEIN: Yes,- sir. 

MR. HARDING: Certainly as u potential carcinogen. 

MR. KLEIN: Mr. Heckman, at page 8 o;: your testimony 

that lbit that -- that MX felt that the 
standard should cover only VC and PVC rosin establishments and 
that with perhaps minor exceptions bo limited to them. What 
exceptions did you contemplate? " ‘ l 

MR. HECKMAN: Well, wo would contemplate that the 
fabrication plants be required to comply appropriately with the 
other OSHA clean air standards and ventilation procedures tc 
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take care of tha few aroaa which have bean determined to 

present a problem as far an capability for exposure is concern- 
Od* * 

There will ba other witnesses who will present tost 
data that, at least to me, indicates that the fabrication and 
processing plants pose a very, very limited problem, if any at 
all, and there only in a few selected areas, and that these 
can be taken care of by ventilation and work practices. 

MR. KLEIN: I'm somewhat confused, sir. Are you 
proposing that those minor exceptions that you've indicated bo 
included in the standard? 

% 

MR. HECKMAN: Actually, I think it would probably bo 
better if they wore covered by a separate standard or by a 
special work practice provision in this standard to cover them. 
In other words, that they would be excluded provided adequate 
ventilation and work practices worn instituted to take care of 
the unloading and mixing areas which seem to be the only ones 
that present any problem at all. 

• . • ■ . • • ; ' rj 

, s m - KLEIN: Do y° u or will you have any specific 
recommendations with respect to the fabricators? 

MR. HECKMAN: We have put some in the table and we'd 

certainly be glad to propose additional language if that 

• • • , , . . 

proves unsatisfactory. , . . 

MR. KLEIN: Okay. Thank you. 

MR. HECKMAN: We’d be glad to work with the 
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Department on that. 

MR. KLEIN: The next cruostion is ralfitod to tho last 
one. Tha language that you'vo proposed on the bottom of pago 9 
and page 10, I'm not exactly clear as to why you've made that 
specific propo*’-J., and if you could elucidate that. I'd 
approciato it. 

MR. HECKMAN: On the bottom of page 9 and the top of 
page 10 of my testimony? 

MU. KLEIN: You, sir. 

MR. HECKMAN: Okay. The language that vo’vo put in 
the table in tills respect would exclude from coverage of tha 
standard areas v/here vinyl — polyvinyl chloride rosins aro 
received and have less than .1 percent residual monomer, so 
that thsy would not bo covered by the standard as it's present¬ 
ly writton. 

Now, I've just indicated that if you feel that — if 
the Agency foals that there really is a problem with the work 
practice — with tha unloading and mixing areas, we could 
probably live with either a separate- standard on that particu- 

*“ ‘ '' ‘ 4 ' ' / " ’ * ' ** '■ l# ' ‘ ’ V - * **• \* V' S t • 


lar aspect or with some language in this standard that would 
point out that special precautions have to bo taken in those 


areas. 


* . / - * , ■ I | 
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MR. KLEIN: Have samplings and monitoring, measuring, 
and the like boon taken in the compounding areas and in the 

f ■ . * . • . • ‘ * • 0 

fabrication areas? 





MR, HECKMAN: Yes, and there will bo testimony by 
,more competent witnesses on that score — five o£ them, in due 


coursa. 


4 MR, KLEIN: And I assume that documentary evidence 

5 will be submitted on that? 

6 MR, HECKMAN: Yes. 

7 MR. KLEIN: And wa’ra talking about on pago 10, also 

8 oi your testimony — you would exclude people who v?ould make 

9 deliveries and allow them to go into regulated areas? 

10 MR » HECKMAN: Hell, no — yos, v;o would revise your 

11 rules so that even though it's unnecessary — it's unnecessary 

* 

12 fQr them to bo .in a PVC plant or a VC plant or a fabricating 

13 plane permanently, you could temporarily authorize people to 

14 enter such plants and allow them to ba authorized personnel, 

15 This is not as the standard is now written, it would appear 

16 that they would have to be kept out of the plant altogether. 

17 MR. KLEIN: I sea. Dut whatever health and safety 

18 requirements there would bo for regular employees, you would 


I ig also suggest that they bo applied to the — 

'20 MR. HECKMAN: Of course. 


MR. KLEIN: — outsiders? 

f _. 

MR. HECKMAN: Sure. 


23 MR. KLEIN: Directing your attention to page 11 of 

24 tho testimony, the numbers .1 percent and i£l percent residual 

• . . • . . • ^ - ^”" 

25 monomer are indicated there. I’d like to knoW upon what basis 









you've concluded, numbor cie, that it’o technically feaoibla to 
roach those levels — and I'll ask more questions after that. 

v 

MR. HECKMAN: Well, T’ra not cure that I have con¬ 
cluded that. That may be a hotter question to direct to Mr. 
Vittono as far as you can — I've just been told that it's 

a 

technically feasible to achieve these levels. 

MR. KLEIN: Okay. Then I'll ask that question of 
Mr. Vittona — 

MR. HECKMAN: 7. don't make any of this. 

JUDGE MYATT: You'll ask that of Mr. Vittcn© later. 
Confine ycur questioning to Mr. Heckman. 

MR. KLEIN: Your Honor, if I may request to just ask 
this question. I think in light of the large volume of the* 
testimony, it would bo much easier for mo to keep track of 
each area. 


JUDGE MYATT: I will confine you to one witness only 


at tiais point. 


MR. KLEIN: May I ask the reason for that, sir? 
JUDGE HYATT: That i3 my ruling. 


^ '■> / •' r ’ ‘ » 
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MR. HECKMAN: Mr. Vittono makes that same proposal in 


his testimony, so, at least in this instance, I would think 
that you could got at the same subject. J " 


MR. KLEIN: Okay. Mr. Heckman, at page 12 of your 
testimony you indicate that a minor spill under the proposal 
would constitute an emergency. Could you toll us what a minor 






spill is, pleaso? 

MR. HECKMAN: Wo 11, I think there are occasions, as 
I understand it, when an employees might get a drop of vinyl 
chloride cn him as a result of a valve leakage or something of 
that type. All we're trying to do hero is to clarify the 
language so as to try to distinguish batwoen something meaning¬ 
ful and something minor. 

I hate to keop passing you on to other people for 
more detailed technical information,, but the language sug¬ 
gestion is just to distinguish what really is a relatively 
inconsequential occurrence from one that requires omergency- 
type action like evacuation, and I think, again, you can get 
more detail as to what takes placa in a plant from another 


witness. 


MR. KLEIN: Directing your attention to page 13 — 


and, again, this is a somewhat, technical question, and if you 
can't answer it, just lot us know — 

MR. HECKMAN: Right. 


HR. KLEIZ'J: You talk about above No. 6, tine last 
sentence — you talk about diced and/or pallatized compounds. 
Could you tell us what those are and why they should be 


excluded as well? 


• ■ • V- •• ■ ,• , 

' / \ ' • . . V 




MR. HECKMAN: I was informed that the terra "extrusion 

. * • ■ * ‘ * * v* • . * • • 

stock" was not an appropriate term and that such stock is some- 

• i '« • 
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times extruded, sometimes diced, and sometimes pelletized, and 
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that: all throe of theeo en-x up in compounds that are somewhat 

• 

i 2 

coraparable. 


1 3 

Again, with apologies; I’m just telling you what I 

- 

f 4 

was told, and there are witnesses here with uu who can explain 


5 

that in groator detail. 


1 6 

HR. KLEIN: That's okay. You know, if it's a 

i 


I 

technical question, you don't know the answer — 


a 

■ 

HR. HECKMAN: That's right. 


1 0 

I don't mind tolling you at all why wo rands tho 


1 

language suggestion. • 


11 

1 

MR. KLEIN: I'll ask something in your area now. 


■ 12 

MR. HECKMAN: All right. 


1 ) 

MR. KLEIN: On page 14 you recomnend that an elected 


1 “ 

employee — 


1 

MR. HECKMAN: Yes. 


1 16 

MR. KLEIN: ~ be allowed to observe. Do you 

• - - 

i 17 

contemplate any specific procedures that would be utilized 


1 ,0 

that would practical and feasible? 


: 19 

MR. HECKMAN: Hell, x wouJ.d think time in any plant. 


jp*,^V'20 

whether organized or unorganized — and wo dolibcrately left 

. UJC-4 

1 

2 ! 

out that problora, because I didn't want to dual with it — 

’ 

1 - ’ t ' -S' - 

% 22 

elections could be held among tho employees to solact somebody 


■ • 23 

who would be responsible for that job. 


I. ■ 

ft 24 

MR. KLEIN: Who v/ould you contemplate to run that 


r » 

i 

election? 

« % • t . * * • 
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MR. HECKMAN: 1 think it could — I roully don’t see 
it as a big problem. The employe©** could got together and run 
it or management could suggest that tlioy not together and 


run it. 


I don’t think that would present a major difficulty 


in a countfy whero everybody wants to run every tiling, anyway. 

MR. KLEIN: That may bo the difficulty. 

Incidentally, along thos© lines, do you know whnt 
parcont of the industry, say, at Stages 1 and 2 through PVC, 
are unionized? 

MR. HECKMAN: I certainly do not. 

MR. KLEIN: Let l s talk for a moment about labeling 

and oign3. 

MR. HECKMAN: Okay. 

MR. KLEIN: H avr would an employee under your sugga 
geotion know that there was a carcinogenistic hazard? 

MR. HECKMAN: I really almost have to turn that 
question around end ask you what good it would do an employee 
to know that there's a carcinogenistic hazard. The cigarotte 
labeling doesn’t say carcinogen on it anywhere, to the best of 
my knowledge, and I think employees know that cigarettes — 
employees and others know that cigarettes have the potential 
for causing cancer, and in that much more sovoro case — I 
think Dr. Selikoff pointed out yesterday — and made me silk 
every minute that he did it — that cigarettes present a much 
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MR. KLEIN: Correct. 


MR. VITTONE: — at the mooting in New York, the New 

% 

York Academy of Science meeting on May 10th and 11'-* I believe 


it was. 

MR. KLEIN: So that these rat3 did not die of angio¬ 
sarcoma? Did ho make that statement as veil? 

MR. VITTONE: I believe ho mada that statement. 

MR. KLEIN: At what level would an employee smell 
vinyl chloride? 

MR. VITTONE: It’s a very controversial subject at 
this point, and, of course, if will be gone into lator on 
testimony. 

The common figure that has been published lately has 
bean 250 parts per million. On the other hand, there i 3 
literature reference and other possible data that might indicate 
4,000 parts per million. . 

MR. KLEIN: Now, page 3 of your testimony you’ve 
indicated some general information about possible exposure 
generally to employees working in the past. 

' .• •• . 1 '• •- ,».v . 

4 . • • • 

•. Do you have any specific information as to specific 
exposures of those employees v/ho are known to have contracted 

, tS> . 

. „ '• ’• .• i-t ty. ■ ■ ’ • •• ••. . •. ;% >■ •. .* ■ .. 

angiosarcoma? "• ‘ • 

MR. VITTCNE: No, we do not. We only have the re¬ 


construction . 


v ■ . 


. . • . *•■•... • « » 

MR. KLEIN: Now, on page/^P^our testimony you've 
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indicated that if the PVC industry were to be shut down greater 
immediate risk to health and safety than exposure to vinyl 
chloride would result. Could you elaborate on that and 
indicate the basis for that and what tho hazards arc# please? 

MR. VITTONE: Are you talking about the top of page 4' 

i 

MR. KLEIN: Yes, sir. 

MR. VZTTONE: The first full sentence? . 

MR. KLEIN; Yes, sir. 

MR. VITTONE: What I said v/as the only practical way 
of accomplishing this is to shut down tho PVC industry. That's 
one way we can obtain zero rick. 

MR. KLEIN; Right. 

MR. VITTONE; If you cannot reach a "no detectable 

level," you shut it down, you hava zero risk, or you can impose 

work practices which will croate a greater immediate risk to 

health and safety than exposure to low levels of vinyl chloride 

and I think trying to got all of your people in self-contained 
• | 
respirators on their back is creating a greater hazard than we 

will have at lev; levels of vinyl chloride. 

v ...v: .■ •. ■ 'n •• • v ;• ‘ • ■ .(*-•' • 

*• / 

; 1 MR. KLEIN; Is that the only hazard you contemplated 




by that statement? 




MR. VITTONE; Safety hazards, yes. 


: i ■ ’• 4 ';.'- 


MR. KLEIN: No, I mean with respect to respirators 

being a hazard. Are there other hazards associated with more 

. • ... 

stringent work practices that you'ro awaro of? 


. v y ■' ! ■. 
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MR. VITTONE: Well, in the utilization of respirators 
of one sort or another, yos. The standard, of course, talks 

about the self-contained type. 

• .. • . 

However, there aro hazards in using other typos also 
that we have to watch. 

I 

MR. KLEIN: There’s been a lot of controversy as to 
whether employees are exposed throughout their entire workday 
to vinyl chloride or who that* it’s an intermittent exposure, 
they're in the nrea raid then thoy'ro gone. 

Do you have any specific information, for example, 
with respect to the PVC industry as to job classifications 
which would tond to have intermittent exposure as opposed to 
continual exposure? 


MR. VITTONE: I could comment on that in general in 
behalf of the Goodrich Company rather than tho industry, but I 
don't think tho industry is very close to us in this case. 

We have boon taking vary multiple — numerous read¬ 
ings, of coucss, of. vinyl chloride in the work areas. The 

numbers will vary, say, from almost zero up to above fifty, 

. - . . / V •> - • ’i \V? ' « >.• • .. 

and, of course, we go into the rospiratory equipment above the 

fifty level. . . . . 

In our particular caao tho number above tho fifty 
level will vary in a building, 3ay, from floor to floor or from 


building to building anywhere from zero to 5 percent of the 

.... v >. * • . , 

readings, so you have this type of situation. 



». • 









The timo-woightod average exposure can be very lev in 
comparison to some of tho readings sometimes. 

There are, of course, certain operations where if you 
did not protect your employee with respiratory equipment, he 
would get much higher exposure. I'm talking about the cleaning 

of tho reactor vessels, for instance. Today iri our company wo 
uao respiratory equipment. 

The reason I'm concerned about that ic that if you 
loosen the polymer on tho walla, you can get more vinyl 
chloride at times into the work atnosphero, so we take tho 

adequate additional protection by using respiratory equipment 
during that poried of time. 

MR. KLEIN: What kind of respirator equipment do you 


use? 


MR. VXTTONE: We 'ra using air-fed. 

MR. KLEIN: i'm uorry? 

MR. VITTONE: Air-fed respiratory equipment, hose, 
for this purpose. 

MK. KLEIN: i understand thcit B. F. Goodrich is going 
to testify; is that — , v • ' 

r, /* i ,• ; : 

MR. VITTONE: Yes, they are. 

MR. KLEIN:* Okay. Perhaps wo can — I guess it would 

be bettor to leave that until tho specific areas. 

You don't have any industry data with respect to job 

• ' i ■* 4 . ' ■ j - 

classification exposures? 
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MR. VITTONE: The general feeling of the industry 

goes historically as thoso who clean polyraerizors wore oxpoi 
more than others. ' ' 


MR. KLEIN 


But do you have anything more 


specific than 


MR. VITTONE: No, I do not 


MR. KLEIN 


At page 7 of your testimony, tho third paragraph, 

you-ve indicated that tinea there are engineering solutions to 

exposure to vinyl chloride in fabrication that the Act should 
not cover them. 


What would you suggest bo done with an employer who 
may not want to institute the appropriate engineering controls? 

MR. VITTONE: I think what I said was this segment of 
the industry should not be subjected to the full coverage of 

the proposed standard. I“did not say they shouldn't be covered 
by some standard. 


MR. KLEIN 


■*, ->tV v< 


13 dif *Acult to measure exposure at a pump? 
MR. VITTONE: Y 03 . 


MR. KLEIN: What ere the difficulties involved? 
MR. VITTONE: You really don’t know what you’ro 
measuring, you might say, because you could measure tho 
exposure of the employee by trying to take a time-weighted 





Mi 


average at the breathing zone. This would be considerably 
lower than taking a reading at the packing gland that may be 
leaking slightly. Vinyl chloride does not disperse readily in 
the air. As a matter of fact, in taking spot roadings, you 
can get a higher reading, say, at this point (indicating) and 
at that point a much lower reading, just a foot apart, so the 
best you could do as far as getting the level of exposure to 
the worker is by getting a time-weighted average. 

Is that what you ware after? 

MR. KLEIN: Wall, you've indicated that there are 
fugitive losses from — 

MR. VITTONE: That's whac I mean by fugitive losses. 
Very small losses that come out of a packing gland, either in 
a pump, a valve, or so forth. We are not able to quantify 
these. The way we go looking for them is by checking for leaks 
by methods we have available today to-detect them. 

MR. KLEIN: On page 9 of your testimony, the second 
paragraph, ware you talking about unreacted monomer there? 

MR. VI'ITONE: Yes, I'm talking about — the losses of 
unreacted monomer and the losses of PVC resin itself There's 


a loss of both. 




* • • » . 


MR. KLEIN: Do you have data which would in effect 


substantiate the figures you've given to us today? 

•‘•MR. VITTOHE: I don't have exact data. I was inform¬ 


ed of tho 2 percent by another company — not in writing — 








- 380 


sm 


although we would in our experience in the B. F. Goodrich 
Company say that's probably correct. 


• . I * * 

MR. KLEIN: Would you be able to got some underlying, 
data for that? 

i i , 

MR. VITTONE: I think we could, yes. 

MR. KLEIN: And submit it in a post-hearing comment? 

MR. VITTONE: Sure. 

MU. KLEIN: TJiank you. 

I'd now like to direct your attention to the specific 
proposal made with respect to tho PVC plants. I'd like to know 
how you arrived at a TWA of 25 and a ceiling of 40. 

MR. VITTONE: This was arrived at on tho basis of a 
judgmental consideration of tho members of tho industry. Not 
all of them agree that they can gat to those figures by that 
point in tine, necessarily. There's a big question on timing. 
It was finally decided on the basis of a vote that this would 
be what the industry would support, and it's a majority view¬ 
point. It's not a unanimous viewpoint, necessarily. 

.'••v V*i the ? a ranges that were sug- 

gested? 

, ...... MR. TCTTONE: I don't recall the lower range for that 

particular point in time, although there might havo been, yes. 

MR. KLEIN: Wau there any factual or empirical data 
upon which these numbers were based? 

. * • 

MR. VITTONE: Well, of courso, every company had 

-ONLY copy 'AVAILABLE 
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their.own data; every company knows what they are doing. Many 

are complaining that thsy'ro having a very difficult time on the 
present situation. • 

In our case, of course, wo know our own data — just, 
talking for nr/sc:If — and we felt that this was a step in the 
reduction. Wo'vs only got a few months. 

MR. KLEIN: How does ono — how can one projoefc what 
level will be attained by the usa of engineering and work 
practica controls if these controls are net in existence? 

MR. VITTONE: They're not necessarily in existence, 
but wo are making our bast judgment, and, really, when we're 
talking about ceilings and the use of x - e3piratory equipment 
above those ceilings, you’re requiring — if you do not make 
progress, of course, the greater tho ugo of respiratory equip¬ 
ment under thoso ceilings. 

What wo'ro planning on doing, of course, is making 
progress and reaucing these excursions above thoso ceilings 
such that wo v;dll not impose upon the work or a greater utiliza¬ 
tion of respiratory equipment in a period of time. 

Tharo are, of course, a number of areas where we hope 
to make additional progress. V7e talked about yesterday, for 
instance, reducing vessel entry. This is an area of great ' 
concern to all of us. In my own company wa havo a very large 
program in trying to find technological ways of further 
reducing entry into tho vessel — , 
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MR. KLEIN: Well — excuse me. Go ahead. I’m sorry. 
MR. VITTONEs The thing, of course, that I would like 
to see is the technology whereby we would very seldom have to 
even open the vessel, but we don't see that in 


That 


dcoan't moan we're not working on it 


MR. KLEIN: Howould you reduce* the number of times 
of entry into a vessel by technology or v/ork practice? 

MR. VITTONE; There 9x2 a number of ways, in my own 
company we hav/o worked or developed in the — starting in the 
mid-6()3 what we call a hydraulic reactor cleaner, and by the 
use* of hydraulic reactor cleaning, we can cut down the entry 
into the reactor because wo clean it mechanically. 

This does 


not mean w© do not have to go in from time 

14 to time because wo have small amounts of resin that will build 

15 up on an agitato 


, and so forth, that ha3 to be removed 
MR. KLEIN: How often would you have to go in 
approximately, if you know? 


,*1 ^ would think that in this type of situation, it’s verv — 
1 should say it varies from polymer to polymer. To give you a 
specific figure is difficult, but it might bo three to five* 
charges before going in. 

There are other methods that are being considered. 
Solvent cleaning, which was brought up yesterday is another 
approach to try and reduce vessel entry that’s being worked on. 




tr 
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And, of courco, thoro's always the ultimate that we'd 
like to see, and that is no build-up on the wall at all. 

MR. KLEIN: Are you aware of any process or processes 
that would not allow for build-up on the wall? 

MR. VITTONEs I'ra not aware of any process that would 
not alio;/ for any builu-up on the wall, but we are investi¬ 
gating technically, are doing research and development in the 


aroa. 


MR. KLEIN: I 3 thero a Japanese process that comes 
vary close to thi 3 ? 

MR. VITTONE: I undorstand it comes close to it, but 
they still open cho reactor, as I understand it, every time and 
do have soma entry. 

MR. KLEIN: Why have you recommended the use of 
respiratoz.-y equipment for exposures over 40 parts per million? 

MU. VITTONE: VJhat wa'ro trying to do is bring down 
thes lovel of exposure at the excursion — these are temporary 
excursions, as a rule — 

MR. KLEIK: Is that — excuse me. I'm sorry. 

M)\. VITTONE: —— and I'll have to admit it is a 
judgmental fi.gure and not one based on scientific data. The 

• - •• 1 " ..V* . ; V: ‘ •> . •; •••<•► / • • / • • • • • 

curve — any curvo, as was pointed out yesterday^ do 33 not 
break off abruptly. 

MR. KLEIN: Is it based on the fact that you deem it 

• . 

nob technically feasible to prevent excursions bo,low forty; is 

. • • . \ •. •" 
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that the primary thrust of it? Or is it in terns of protecting 
the employee against a level that you consider to bo unsafe? 

MR. VITTONE: It's in terras of trying to give greater 
protection to the employee. * 

* • ' i • r. 

MR. KLEIN: At page 10 of your testimony you've 
indicated that instantaneous readings for determining exposure 
levels are highly unreliable. 

Could you explain to us why that i 3 so, sir? 

MR. VITTONE: Yes. If I may go back to ths example 
that you asked me to comment just a few moments ago. It was 

the case of a pump leak. I pointed out to you that vou can 

« 

get an instantaneous reading at the packing gland, x*hich has 
little meaning as far as the exposure to the employee. It's 
not at the breathing rone. It's instantaneous at that point. 

And one of the other things that does often happen 
is that you may have a sudden surge that just lasts a second, 
say, going up to 40 ppm or acmething and then drop down. 

MR. KLEIN: Now, in the next paragraph on page 10 
you've indicated that soma form of statistical method should 
be used to make sure that the measurements are accurate rather 
than a fluke. What did you have in mind there? 

• ' • • « r » . , • * »* » j » A , •* >' 

MR. VITTONE: You need a statistical anlysis of the 

■ • • "i » * - v . / . • . * ... • . 

work areas to make certain that the points that you’re measur- 

ng tho vinyl chloride in the atmosphere represents the work 

' . * ' ■ ' , • • * • . • 

• • '■ v * a 

area that the employee will be in. You don’t want to monitor 
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an area that lie's not going to bo working in because it has no 

meaning. What we want is the monitoring the area that the 
employee works in. 

/• 

MR. KLEIN: And is fcharo some process or procedure 
by which one could do this, or is that individual with each 
plant? 


1 


MR. VITTONE: I'm not that qualified to give you the 
details, but I have statistical people on ny staff who are 
doing this. 


MR. KLEIN: Low, let's stay on statistics for a 
moment. In order to get a statistical — in order to get a 
reading that you have seme statistical confidonco in, hew many 
tiniQ3 would you have to measure in a particular area over a 
given period of time? With respect to employees, how often 
would you have to ao it in order to got some kind of statis¬ 
tical confidence in your view? 

MR. VXTTONE: I think we'd probably want to..got 
measurements, in my view, again, in maybe every ton minuter, or 
• so of a point. :- 


MR, KLEIN: At page 11 in your testimony you used the 
term "time-weighted coiling." I'm not familiar with that terra. 
Could you define it for us, please? 

MR. VITTOHE: Yes — it's a very difficult thing for 


me to define. However, let ma discuss it with you, if I may. 
What I'm trying to got across, and if I had charts, of course. 






' > 


1 19 
8 Of 


have done it better. 


I think yesterday in talking on extrapolation, for 
instance, it was pointed out by ono of the gentlemen that you 
have a bell-type curve — you're familiar with the boll-type 


curve — 


MU. KLEIN: I was always at tho bottom when it came 

to grades. 

MR. VITTONE: All right, l'f v;o wore to plot, say, 
on tho vortical axis the percentage of TWA's at various levels, 
say, from zero to a hundred, and on the horizontal axis plot 
the TWA value, say, from zero to 25, since that's tho one 
you're looking at, and 25 is your limit. You better not havo 
any points that are at 25 or above because ycu'ro in violation 
then. You've got to bo below that. The number 24 is probably 
one out of a hundred or loss. Therefore, that becomes tho 
ceiling. The actual exposure average that you will havo will 
be considerably below that ceiling. 

If it wore a perfect bell-shaped, you would cay you 
would be half safe, but it won't bo a perfect bell shape in 

• , *.)• ... "/• •' * -It' ' *' ■ <■* .-V ■» -Xv -i *r-x 

practice? it'll probably have to bo skewed toward the low level 
That's why it's very difficult to establish a standard on tho 
TWA. I realize that. Because actually the level of exposure 
will have to be much lower than 25. 

That's the average, because you're taking these, say, 
for a four-hour period or an eight-hour period and you've got a 
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standard, and say you don't go over 25 on any one day. So if 

you have a roan at 24 today, tomorrow ho'11 probably bo down 

» • 

around 4 or 2. 

Tho thing that vo'd like to sea, of course, would bo 
an additive systom where you could determine tho exposure 
through the full week, but we don't have the technology to do 
that. 


MR. Klein: Let nve soa if I understand you. If the 
time-weighted average were 25, then you could never go beyond 
25. 

MR. VITTONE: That is right. 

MU. KLEIN: Tho time~v/eig2itcd calling would bo — if 
ona day you had 24, tho next day you could have 26? That's at 
tho highest oxcurciou? Is that what you — 

MR. VITTONE: The coiling is any sample at ono time, 
whore we’re placing tho calling. That's what v/e have today in 
tho temporary standard is a 50 parts per million ceiling. 

Have I clarified it? 


v •• --in Directing your attention to page 12, wai 

tho basis of those numbers the sanrs as tho basic for tho 


numbers for PVC? 



MR. VITTONE: Yes. . It was obtained again by judg¬ 
mental — operations, looking at our data, and talking to the 
various members of tho industry. 

MR. KLEIN: And the uoe of respirators at above 10 




parts per million, why did you include that? 


MR. VITTOUE: Again, the same type of thing; to 
provide greater protection for the worker. 

MR. KI£1N: I'm a little bit confused. Perhaps you 
can help me with this. In PVC resins you allow employees to be 
exposed withou re3pj.ratory protection at, 3ay, 25 parts per 
but in the VC operations you would require a 
respirator, and I*ia at a loss as to why. 

MR. VITTOHE: This is based on feasibility, and on . 
feasibility you could do it in the VCM operations. The require¬ 
ment would be rather limited, again, that they’d have to wear 
a respirator. 

MR. KLEIN: I understand you have somebody on 
respirators? 

MR. VITTOUE: Yos. 

MP.. KLEIN: Okay. I won't ask you anything on that. 


then. 


At page 14, I believe, you talk about the level of 


unreacted monomer. How did you arrive at the 100 parts per 
■ "i ■ -O' f fKgftig 

million figure? Why do you think it's technically feasible to 

get to that level? * ., - 

»• * } : x • ' ?«* "V ’* .. r* . -*r .«*< - ■ +'/x • 

MR. VITTONE: Vo arrived at the hundred by dividing 
by ten, as you can see, trying to set another level. 

As to the technical feasibility, I think eiveryons in 

' ’ x * ■ 

the industry is working on methods for removing the vinyl 
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chloride ij.vm t)'o polyi - ,cv. 'lev, vc'ro not saying that wo’re 

9 

going to have it — i/o’rci not raying that wa'rrs going to have 
all rosin at ‘-hut. 3.<iV«l J v 197'/, but v/i/’ro. saying that we chink 
wo can have: th'*. majority of it. 

How. as to tf ethnic:;*! feotib5.lJ.ty. thcra ara different 
approaches. ivw appro; ©h, c£ course, is trying to strip it 


i or 5, i\'i v:n;.: u» •e / :! cr .eu j.&vt-’.i.duy — .atrip it out by steam, and 


vc h*:Y.i, f. )u: vi'. , in cm i:■.« ■••cny c pilot'. pi uni operation 
going for a envimi;i rcrin in thin true.. 

Mot ill roein© arc iJiu "stir. — but, anyway, that is 
• ore- appro-:;h- 

v n:/- « . r...’: j.:; Vo f;;y */» react the. rnniiiining 


} incn«:v.:r 1 J» i.i,g : 




‘•t.'.v the scciva:.ger 


approuoa. 


! highly *.5. !:•:*. • < .*> .-'i; 5 v! *j t -. r.M 1.1/ 5.o to J:5.nc« a method 


! tc roust tbv-v / >* > • :\j 1 *?.nc " j.i y7 ch3.cn < -!c. ;-.c make rvc out 
! 1.1 * < : 4 • • -s *r > . 

I I.* i I. 7* 


i’.V I . T.j V 


I*' 


’ vf 

i rj'.'i '..a \y 

_ .. .i. 

/ is to fin 

lie 

make rvc 0 

■’ / 

::rc v prcit 

:-u 

■ilu'.c not al 




of .it. 


ai;tv the. ttarn; Uv-fc vVv® c;ot cvrfrr»5u ravin?; that are much 
hi jhv.r in 'v.o:i/.,r: r thru cthwo, and sc-.rc 1 of i:J>cso resins we do 
**ct have c3.u~" y»«t e» to hr.v to reduce them, nccnns a ri 1 y, to 
thia par :icni?..*r l^wl. 

Thu ft v the. ti-r* iVf.wo, of course, in to 

ccmplote vhnk •; r*3 i) > •" -ur. doing tod y -ir»d iha purchase and 
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installation of equipment to get there. 

i 

MR. KLF.lfJ: la it likely that the reduction in the 
unrcaece.1 moaorrei: could have .~n efcoct on the quality of the 
renin whi< h produced? In that a .problem? 

MR.. VX'i'VUXEi That, in a ortbJ.c/.:, and that ; a just one 
of the thing:: that ve’re working on in the R end D end an part 
of the t*:rhni>lc'j.i.onl study. 

, X ‘v.: tnyon-a fcaiJ:! cr with i/C realizes there it 

does degrade under high temp: .rctur i and, chart: for a, you way 
have* a problem if you're stripping und:*r very high tempernturo. 

MR. KT.fifT: With .r .u.ij'.’ct. to your plant, dc you knew 

1 

how many yartv :.*.;• 5cil.li.ca there a :u u:> ir I aVI in the rosin? 

MR. V:'T:Vp.j. X -. . . i giv • -«.•» & Coal for it. 

It.‘s qui te v-rricolo. Xn the '.so.l-ty ;*.* •—• 'i o: ejected that 

quoafcio’A; :o I jotted do vj .. fov: a dx--, i..’ 1 may — in the 
plastiact or ■ Jii u Vo.esian type c f co* in - it i n is the type 
of rosin UuV. the gentle, »:n \»£n :.n‘.king about yesterday about 
making helUrg •••• an nve:*i*gs j.r.qav : vou \d hr* around .75 part3 
pox nil lien. I’**-;, that', .t; c-fera-f*- 'i* Vv»t he m come 
above that a/id sci^i'belw/. • >;J ; 

in the rigid v.’let r e — in high porosity 
extrusion resins, around 25 perts par million; co-polymers, in 
our case end by "co-polymers in our cane," there's polymers 
and vinyl eh3orJ.de anu viiV/3 c. cateco and ,f \ny3 chloride, 
vani3.ad.ine (phcoaV-ic) chloride, vjo'ros well over a thousand. 






ve gi i: oi .it product that runs a :i 
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, cm an average, about 150 
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MR. SAMUELS: That is right. 

And I just wanted to know tf you wo'ld bo willing 
to draw that line someplace, since you alluded to this in 
your testimony. 

i 

,V< - »»*> tell, I think wo have made it pretty 
Cle * r bY oE '*■ Vittone'a testimony, and the position 

that tf, hut. t,,.,er, so far, that for the tine being, until it 
is feasible, reasonable and possible to do better, chat the 
levels we.suggested wore - scald appear to be an acceptable ! 

ris.k, and we Hunk that we will hear, with a bit of patience, ; 

late: .in the course or this hearing Chat there is a soar.!, or 
reasonably wound basis ter ■■caching that conclusion on the 

i oasis of the Pact kind of Judguets that liu.nn beings are U 

I jl 

I nilpaolo of: i.a : Aik.. 

! ... . . . i| 

i7iJ0 "- --IVi/fT: iJut v;c wil never got there if uu 

i ;! 

continue in this manner. 

I 

llU * SA *• Mr. Vi ttone, how many dead and sick 1 
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■f w.l « 


i * 


workers l ove •-,< 


. .identified in Louisville 

PHSOC.I ‘Acid vxc.* you c plants? 


MK.-'VlTTOUKt I don’t recall that number. You are 

speaking in r»v«J general terms, 

MR. oAMUULS: Well, cases of angiosarcoma that your 
Medical Director has perhaps defined tor you? Idortified?- 

MK. VIVTOHE: Now, you are being specific. Five 
deaths and two living. 


i 

• V v-,vy 


rr 

I • ‘|; CM'II'U; 



5: In your considorutions of the economic I 






burden., on 3 out industry, have you taken into account the 
social costs, the impact on Louisville as a co-muniev? 


j .«P to this point in time, l have not 

4 j take ' > eCOno,,ic “"^rations into „y judoment as to fe-asibi; 

‘ Uy - ThC f " 0posed staiu, ard Of non detectable; wo are not 

c | able to estimate the capital required to cat there b, 

* ' _ 

7 | don't know ho» * I 


•a use we 


ccov 


or recycling of ?vc or VC 


JOU 


that goes into the 

VlatlC .1.0 IJilf^-.C 


j \n such «,• 


noy i jr.j 


r-a 


y caiJ «ow only be shared in the 


the technology belong 


e Goodrich 


cor.oan 


m. SAiMUliLS 


ilos yoi’r company done any intensive 
5n operation hy cperation basis? 
i uon’t quite understana what you 


20 > engineer in 


mean 
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£ l - sn operation and 


in that operation rcight be 


reduced? 
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Statement of M. L. Kuplingcr, Ph. D. , Mannfjnr, Toxicology 
Industrial LilO-TEST Laboratories, Northbrook, Illinois 
Prepared for Presentation at Department of Labor Hearings 
on Vinyl Chloride; Occupational Exposure Standard 

June 25, 1974 


My name is M. L. Keplinger. I am presently employed at 
Industrial BIO-TEST Laboratories, Inc., Northbrook, Illinois, as 

<S £ 

Manager, Toxicology. I am here today at tiic request of the Manufac- > 
turing Chemists Association (MCA) and the Society of Plastics Industries 
to describe the chronic inhalation studies on vinyl chloride we are 

r 

conducting under contract to MCA. 

The research I will describe is supported by the voluntary 
contributions of thirty-one VCM/PVC producing companies. It is 
administered by MCA, with the advice and guidance of a technical 
panel of scientists from the sponsoring firms. 

, . r 

Industrial BIO-TEST Laboratories is an independent consulting 

laboratory. I am a toxicologist whose experience includes research and 

.. •> i , . « 

't- ’ •’TV*. * J, "* - V \ ^yr*4 **. ~ v. •.> 9 y. » • > 1 { 

teaching at the Center For Toxicology, University of Miami Medical 

School, Miami, Florida for 8 years; toxicologist. Corporate Medical 

- v - 1 

Department, Hercules, Inc., Wilmington, Delaware, for 4 years; and, 
toxicologist, Industrial BIO-TEST Laboratories for more than 6 years. 

I have had considerable experience in all types of toxicology including 
Industrial Toxicology. 
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At tiie lOtli International Cancer Congress, Houston, Texas 


May 1970, Dr. P. L. Viola, of the Regina Elena Institute for Cancer 


Research, Rome, Italy, reported 30,000 ppm VCM exposures at four 


hours-a 


lung and bones of rats 


Professor D. C. Maltoni reported that rats exposed to vinyl 


chloride monomer at concentrations ranging from 250 ppm to 10,000 


ppm showed Zymbal's gland carcinomas, nephroblastomas, and hepatic 


angiosarcomas. Rats exposed to 50 ppm did not have tumors. 

Under my direction at Industrial BIO-TEST Laboratories, a 


study is being conducted to determine the effects from inhalation of 


vinyl chloride monomer to rats, mice and hamjters. The protocol for 


the study was designed by the Manufacturing Chemists Association. The 


which means 


1-1/2 to 2 years for the "in-life" portion, with tissue examination of 

„^ h- v* "I-.!.* -v '"-/r .• -Vx*‘V -• . • 

pathologists and data evaluation to follow this period of lime. It was 


anticipated that the total time of the study would be about 2-1/2 years 


The exposures of the animals was started on September 10 


1973, (which was about 9 months ago); therefore, the data to be presented 


are only partial results of a study which is in progress. In fact, the 


study is still in progress and is planned to continue. The final results 


arc anticipated to be available about December 1975 
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In this study which was designed to complement Maltoni's 

• studies, 200 rats, hamsters and mice (100 of each sex or 600 animals 

^ . * 

‘ total per exposure group) are being exposed to 60, 200 or 2, 500 ppm 
vinyl chloride vapor 7 hours per day 5 days per week. Mice will be 
exposed for 9 months and kept for an additional 9 months. Rats and 
hamsters will be exposed for 12 months and kept for an additional 

12 months. 

The rats are COBS Charles River; mice are CDI Swiss Charles 
River; and the hamsters are Golden Syrian from the same source. Food 

W is removed during exposure, water is present and no bedding is used at 

Wr 

anytime. 

All 600 animals per level are exposed in a single chamber. The 
chambers are operated under dynamic conditions. The chambers are 
sealed and arc operated under slight negative pressure. This is done 


that, in case of an accidental leak, room air would flow into the chamber 
' instead of contaminated air flowing out of the chamber. 

The concentrations in the chamber are analyzed using gau-liquid 
chromatography. An automatic sampling device allows samples to be 
iH drawn from 3 locations in each chamber. The concentrations at ail loca¬ 

tions in each chamber arc monitored every day during the total period 
l of operation of the chamber. Therefore, data are available to substantiate 

J 

■I that the concentrations of exposure of the animals aro accurate and as 

reported. 
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Note that no direct numerical comparisons can be made with the 
control groups as they have not been examined in the same way. Only 
mice with tumors have been examined in the exposure groups. No tumors 
have been observed grossly as yet in any of the control mice. 

In addition to the tumors in mice, a few tumors have been observed 
in rats and hamsters but the diagnosis at this time must be considered 
tentative. At this time it appears that angiosarcomas may have been 
observed in one male hamster and one male rat exposed to 2,500 ppm 
and in one female rat exposed to 200 ppm. No tumors have been observed 
in rats or hamsters exposed to 50 ppm but one male control was found to 

have a dermal fibroma. 

^ These tentative data need to be confirmed and will be reported in 

detail when the study is completed. For example, one could not at this time 

say an average exposure of 25 ppm is unsafe. 

Since these data are preliminary in nature, conclusions from the 
results of the study at this time are even more preliminary. The question 
arises as to whether the tumors in the. mice could have been spontaneous 
Based on the type of tumor, particularly in the liver, and the age of the 
mice at this point in the study, these tumors do not appear to have been 

spontaneous in origin. 

In comparing results from mice, rats and hamsters, it appears 
that the mouse is more susceptible than the other 2 species. 
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The relevance oi" these data in mice for prediction or extra¬ 
polation to effects in man at the same concentrations and durations of 
exposure are quite conjectural. It is known that mice are very different 
from man in size, life-span, respiratory rate, respiratory volume, 
metabolic rates, metabolic pathways, absorption, excretion, distribu¬ 
tion, and many others. These facts should be considered when evaluating 
animal data for predicted effects in man; particularly when, as here, there 
has been considerable human exposure experience and the data in this respect 
are inconclusive. 
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DOCTOR KEPLINGKR: My narae is M. L. Keplinger. I 
am presently employed in Industrial Bio-Test Laboratories 
in Northbrook, Illinois, as Manager, Toxicology. 

I am here today at the request of the Manufacturing 
Chemists Association, MCA, and the Society of Mastics 

Industries, to describe the chronic inhalation on vinyl chloride 
studies we are conducting under contract to MCA. 

The research I will describe is supported by the 
voluntary contributions of 31 VCM-PVC producing 
companies. It is administered by MCA with the advice and 

consent and guidance of a technical panel of scientists from 
the sponsoring firms. 

Bio-Tent is an independent consulting laboratory; I 
a toxicologist whoso experience includes research and teaching 
at the center for Toxicology at the University of. Miami Medical 
School, Miami, Florida, for eight years. 

Toxicologist, Corporate Medical Department, Hercules, 

Inc., for four years, and Toxicologist at Bio-Test for more 
than six years. 

I have had considerable experience in all types of 
toxicology, including industrial toxicology. 

At the 10th International Cancer Conference in 
Houston, Texas in 1970, Doctor Viola reported that 30,000 ppm- 
VCM exposures at four hours a day, five days a week for a year 
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caused cancers of the skin, lungs and bone in rats. 

'\subsequently, Professor Maltoni reported — and you 
have heard this about forty times in these hearings — as reporte 
originally that rats exposed to v*nyl chloride monomer had con¬ 
centrations ranging and I again say in the original work — 

6 from 250 to 10,000 parts per million showed Zymbal's gland car¬ 
cinomas, nephrcblastones, and apatic angiosarcomas, 
c 1 

li At that point, rats exposed to 50 PPM did not have 

tumors, and it has now been reported by Doctor Maltoni that rats 
exposed to 50 PPM have shown such tumors. 

^ Ihieer my direction at Industrial Bio—Test, a study is 

12 being conducted to determine the effects from inhalation of vinyl 

»3 chloride monomer to rats, mica and hamsters. 

The protocol for this study was designed by the 
panel of scientists for the Manufacturing Chemists Associa- 
.ion ( the study v;as designed as a lifespan study in these 

species, which means one and a half to two years for the in— 


iHv’H# 




e « 


lite portion of the study, with tissue examination by path¬ 


ologists and data evaluation to follow this period of timeV’ ' "* * 
It was anticipated that the total time for the 
study would bo about two and a half years. The actual 
exposure of the animals v/s ; started on September 9 and 10, 1973, 
fhich v/as about nine months ago. Therefore, the data to be 
resented are only partial results of a study, which 
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In tact, the atucly is planned to continue, and it 

i& art to.* paled that a3.1 of tho Sinai results probably will 

i not be available until about December, 1575. 

{• 

; \n lhia study, which was designed to compliment 

Meltoni’.u si200 rats, ha&skers an.-l mice, 100 of each 

* 

not :ro p. or >J00 animals total per exposure group, have 
il 

neon ry j\i jo 5if, 200, oi ?,500 PHi vinyl chloride seven 

I! 

hours |<i .’ /. i'i-.c! days per. v;»v\-fc. 

Tiio '..treated mice will bo exposed for nine months 

! 

1 

end kept r or o » fcionaJ nine months. Rots and hamsters 

i'V.: o:r t o.•••••! f ■: > l v. wontht end }:*;pt for an additional 12 


r.o.i th u 


Vhc ot'-fi'.ns of an Inals arc: zrta, C02ij-Charles 


[ 4 «v 

fl 

<! I ■ 


Lire:-:; : 1 .. :iiv. o a* CD-;, Char‘.os River, and tho hamsters 

I 

• . Omj : . v; ’*•>• j;ro-n Vhc flcv.'o .«OJU.ce. 

1 . nd r;; i emovc-l during exposure; the water is 
, 'mj i; is »*' Lodd.ifui n;jed at any time. 

.. . ujiij-.c.' • pur’ i»..o' 1 , ere exposed in a single 

.••a.i-J-.e;.. •.■!•' ; • o r a upamLail .; j .• lor dynamic conditions; 


tho chamber:? ui•» scaled ti,vl ax‘o operated under slight nega¬ 
tive :»'•c:.su><-•. 'this is done so that in Cc'se of an accidental 
leak, dean air would flow into t.hc ehurber instead of con¬ 
taminated c.rr flowing out of tho chamber. 
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1 The concentrations in tho chamber are analyzed uilrq^ 

2 gas-liquid chromatargraphy and an automatic sampling device 
* 

3 allows samples to be drav/n from three locations in each 


4 chamber. 


The concentrations at all locations in each chamber 


6 are monitored every day during the total period of operation 

7 of the chamber. Therefore/ data are available to substantiate the 

4 

8 concentration of exposure of the animals and are accurate and a 3 j 


9 {reported, 


Moribund and dead animals receive gross autopsies; 


,j the major organs of all animals are fixed for histological examirja- 
12 tion. Only the tissues from a few animals have been examined 

histologically so far, and tho main reason is that many of the : ;» : 

U animals are still alive. 

15 Preliminary examination of tissues from mice that 

16 died after six or seven months of exposure indicated possible 

17 tumors in the liver, lungs, mammary glands and/or skin. 

Therefore, on April .15, 1074, tho MCA and Bio-Test 
jg presented these very preliminary data to the representatives 
20 Of OSHA, EPA and NIOSII. At the present time, tissues are still 
2 | being examined and evaluated from these animals and some that have 


< *1 


22 died subsequently. 


23 While the information must bo considered 33 preliminary, 

24 it is being presented. In my presenta- 
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tion I do have a table which indicates exposures as far as 
concentrations, number of dead animals showing neoplasms to date 
— and I will not read the whole table -- I would like, since the 
primary concern at this point has been angiosarcoma in the liver, 
I would like to go over that column fer the benefit of those of 
you who don't have the table. 

In «_he control animals — and we have looked at 
some histologically, we have found no tumors. As far as 

. 

angiosarcoma of the liver is concerned, therefore, there are 
j none in controls; there have been two at 50 parts per 

million, 11 at 200 parts per million, and 23 at 2,500 parts per 
million. 

I would like to emphasize that no direct numerical 
comparison can be made with the control groups, because they 
haven't been examined in the same way; we can not compare 
incidence in these studies because there are different numbers 
of animals that have beon examined, and the results must be 
considered preliminary. 

- . ,i n addition to the tumors in mice, a few tumors ^ • 

have been observed in rats and hamsters, but the diagnosis 
at this time must be considered tentative. It appears that 

angiosarcomas have been observed in one male hamster and one 

# 

male rat exposed to 2,500 parts per million, and in one female 
rat exposed to 200 parts per million. 


29 


There have been no tumors observed grossly to date 
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in an basic which have died after being exposed to 50 parts 
per mil 2 ion. 

Tnese, then, tentative data need to be confirmed, 
ano of course will be reported iu detail v/hen the study is 
completed, and at this point one can noi: say that an average 
PPM of 21} is unsafe because the studies have never been done. 

Siuce tj!C3e data are preliminary in nature, con¬ 
clusions from the results of. the study are even more pre¬ 
liminary . 
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Tn ’'- Irt pa>:ing our results from mice, rats ami ha-n- 
itar.,, it appear that tne mour.i as more susceptible 

than tile oco.-v two specie:-; . 

the ralovr.nce of those dn.te <j. mice for prediction 

.«* «f« same concentration, 

same durations of exposure, are quite conjectural, it is 
now known that mice are very different from man in size, 
lifespand, respiratory rate, respiratory volume, metabolic 
rates, metabolic pathways, absorption, excretion, distribu¬ 
tion and many others. These facts should be considered when 
evaluating animal data for predicting effects m man, par- 
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ticularly when, as here, there has been considerable hsri-.a 
experience, and the data in sorae respects still are incon¬ 


clusive 


lv O 


Thank you. 

JUDGL1 MV ATT: All right. 

Do you wan t your other w ion css to go on? 

C> KS TIOUj On April 15th, when you reported the 
results, tii. 1 pre.li'ninary results o£ your early findings, you 
reported in the nice two angiosarcomas. 


I 

JO |j 

i| 


if* *'• ! •' • 
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DOCTOR XEP/jTNGIift: Yes? 

QUESTION: I notice today you arc reporting that 

sart,e number To 11 true that no .iic-i hove developed anqic- 
carcome since that data, the Apo.1 15th tiootiny? 

DOCTOR IvLPL.ltiCIiR: As near as wo car. tel; , yes, 
and please, /.cv-p in mind ve are only examining anin?Is that 
have died, end that those r.v.rie two or •<> o the same two that 


you have scan today.1 


QDK-'i'io::; co yjn ho.vr Mice that have died An 
which, you. J.cve rot made the patiroiogioai do termination yet? 

DOCTOR KLPLINGJ2P• Wo hava not. done complete histol¬ 
ogies on tiie mice that have died, so v;o do have to reserve 
that for the future, 

QUKNTIOtJs Of the 100 male mice that wore initially 
exposed, hov; runy of then have died? 

DOCTOR KdPLIHCER: f. don’t have those actual figures 


■**»• f; 







agree 


MR. KEPI.1MG.JR: t tlo not think that I can necessarily 


I think that we have a lot more information to evaluat 


before we make a lot of sh&horients. 


SMU3t .S: j You questioned the ability, rightly, I 
might cay, to extraopiate to non animal data. 

i 3 your reaction, then, to Mr. Vittore '3 state¬ 
ment earlier today comparing the Maltonian effects to effects 
that might occur to humans at age eighty? 

Is tiiat a. fair kind of extrapolation or conjecture? 

MR. KbPLIUGEltj Wtsil, first of ail, I have not really 
seen the Ma 1 tor, i da ha. 

hs X recall, in the information that was presented 
early yesterday morning, nn:l about a telegram, I think that the 
information conveyed to us war, that these rats were about 134 


weeks old. 


Is that the information that you had? 

!5R. SAMUELS: Vic?.'.., 1 a: 1 referring specificaily to 


Mr. Vittone's statement. 




hi' '-”1 : v.. *v*« • > W- 


MR. hEPLINGL’R: «y 11, all right. 

All I am saying is that a 134-week old rat is a 30- 


year old rah, 


[laughter] 

HR. KEPLINGER: And I do not disagree with Mr. Burton 
that that could possibly represent 


t 
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as p^rt of the life span a man who would be 80 years old. 

MR. SAMUELS: On the basis of the data which you have 
described, what levels would you recommend for human exposure, 

{°r 13 thc data Quch tha t you couldn't make any recommendations? 

MR. KEPLINGLR: I think I would prefer to hold off on 
a recommendation until we have some rare data. 

MR. SAMUELS: The testimony yesterday from the 
National Cancer Institute discussed in theoretical terras, the con 


9 j.^ept of safe levels of carcinogens. 
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As a physician, how do you feel about that? 

MR. KSPLIHGSRj Well, since I am not a physician, .T 
can't feel at all about it as a physician, 

MR. SAMUEL!*: I thought you were » toxicologist. 

MR. EbPLlKGER: 1 am a Ph.I). toxicologist. 

MR. SAMUELS: I soo. ’ • w 

I^As a PH.D. toxicologist, do you have an opinion that 
j/ou would like to venture? 

MR. KEPLIMGSR: Well, v;o heard a lot of numbers yester- 
lay and a lot of theories with numbers. . s ... i. P , .. . 

o 

l‘he one thing I didn’t hear emphasized yesterday was 
:hat there is such a thing as biological response, and there 
»re no efrect levels for certain drugs and many other agents, and 

:his end of the dose response has nothing to do with numbers and 
niirals. 

There is a level where you just don't get it. it 
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1 doesn't matter whether it is one animal or 100 million. 

2 MR * SAMUELS: Isn't the no-responso level tied 

3 directly to a specific effect? 

* If you lo °k for another effect/ you might not find 


5 it? 

6 **• KEp M3GER: If you look for another effect? 

7 I MR. SAMUELS: Yos. 

s For example, if you wa.it to find out whether there I 

• ar ° clinical symptoms of load, that is or.9 no-response level. 

» And if you want to find out the psychological or behavioral 
II effects, that is another. 

•2 /ou arc talking about no-response levels. 

13 MR. KEPLINGER: No. 

14 Y ° U V ’ erc talhin ^ about no carcinogenic responses, as 
IE jl understood your question. 

Ka * SAZ ' IurLS : Would you get a different level for 
17 different target organs? 

I 

15 iUJPLIIIGER: That is possible. 

• • ■ * , 

19 -.•* v., v wV-.J 4 ?V SMIUEL ?* So that there wouldn’t be a .« ine that 

20 would protect an ani.-r.ai or a human for all target organs. 

2 | Is that correct? 

22 MR * KEPLINGER: I don't think you could make that 

y statement. *~~J 

14 MR. SAMUELS: Thank you. 

a JUDGE MYATT: Yes, sir? 


fftl - 
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I am euro the reporter didn't hear you. I didn't. 


2 Would you identify yourself again, please? 

I - ? ^ \ 

S I MR. OEIIRING: Harry Gehring, Dow Chemical Company. 

4 Dr. KepjLinger, I have seen some previous results, and 

5 it appears as though there teas an increase in instance of 
0 deaths in all of the mice that were exposed, part3 per 
y million and so on. 

0 If this is the case, does this still hold true? 

V MR. KEPLT.NGER: Yes, this trend still appears to be 

10 holding true. 

U We appear to be losing more animals at the highest 

12 dose; fewer at the next lower doso; and still fewer at the 50 

13 parts per million dose. 

14 MR. GSHRING; I am trying to get at this specifically 

15 because J think Dr. Lassiter was trying to get some other para- 
15 meters. And I think that was the case. 

17 With reference to some of the testimony yesterday, 

)B it docs appear that the mouse is more susceptible, not only to 

j C }ithe tvuv.orogc.nic capacity but also to. the lethality of the exposures. 

' MR. XEPLINGER: Yes, that is true. And again we have 
2| not had time to evaluate or try to evaluate the actual cause of 
u death. But there does appear to bo a dose response effect here, 

23 whatever it is. 

24 I MRc GEIIRIMG: Does the incidence of death, ballpark 

25 jlfigure, would you say it is .10 perccnt^rcator or 1 percent 
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qrea'cer? 

H n. KEPLINGKR: Among the dor.es? 

MR. rjiltRING: Yes, at the low dose. 

Would you soy it is 

MR. KET*£.lt!G!JR: It is probablv at J.east 10 percent 

increase with every dose, increase of the dose. 

r-rj'i'iChO: The reason I ash that question j^s 

because T think it should be out in the record that the proto¬ 
col fox UTfing ™tc rials Pot cnr.cor recommended by the 
Mar.•.on ? 1 r.r.c>r institute does so hy saying that the maximum 
uo.i, I.vt exceed th.t which cam*' • torfcaln Percentage 


ij t > !>•; »■? C ■ ■ • 


r.ri'Jjir-GMR: Yes. 


MH . ?**?: And actualIv in this case v;e ere seeing 

re::-.-.U S - •.e do** which is — which ,.:c, eds thee necessary 

to cause that percent of death._ 

M5t - XV.P11W?EU s Yc J 

MR.. GPTSTK6: That is all I w*nfc fco s,r >’* 


Ti. ;r-;. you. 

.IUbG'3 MY ATT: Anyone c-lse? 
.. .» ... • . ••• : 


• •■'. , »..•■ / .' ■ ’ ,S«V«' 


7pf:, sir? 


Mtt. CARNOtLJ.: Doctor, hsv» yon «««« Mai tom slides? 


MV. K;7.riilKGF.I‘- do. 


M”. C/V IiOU.d : Do you know anyone who asked to see 

then and vnr. refused the oooortum ty fco examine them? 

M .j KKPJ.JHnRR: We have been told that there have bee 
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MR. SAMUELS: Doctor, were you here yesterday 
to hear Dr. Selikoff's testimony? 

DOCTOR KEPLINGER: Yes. 

MR. SAMUELS: Dr. Solikoff v;ao specifically asked whether 
he would come to the same conclusion without the animal data. 

Would you agree with that? That is to cay the carcinogenicity 
of vinyl chloride. • Mew, ho said that he would be convinced 
wi, ’.out cojo.oeiog:cal studies. Would you agree with that? 


p0CT!h\ jvEPLI.A.LR: /ell, I don't quite understand your 


question. 


S i'd iv LG: Well, last night, it v:as tb.o night, I 
a3}.od Dr. Seuikoff i:T there were no animal studies, v/ould he 
strli bo convinced o." the carcinogenicity of vinyl chloride 
and he anr.we.vol in the i.£ firuttivo. 

VJculd you agree wi th that? 

DO^iDR I.LF'iJ.hGiUl: Well, 1 don : t think I can necessarily 
(agree. I think that wo have » lot more information to evaluate 
(before we mvke a lot of efntc; ant e. | 

• 5 UDQj HYATT: Thank you, oir. 

. • . ■ •• ..i*» ■: i r ‘ 

Wo are going to take a five-minute rcco.cs. 

[abort recess] 

JUDO? HV/.VV: Ladies and gentlemen, before we resume 
" lth the .lot mo indicate to you now, because I kno,; 

wny of you .-.re from out of town, that wo are not going to run 
late tonight as we did last night. 
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order as they follow in the rest of our plans. 


2 j After this next witness, Vincent P. Ficcaglia, 

3 Industrial Economist, Arthur D. Little, Incorporated. 

4 JUDGE MYATT: Before you start, Mr. Ficcaglia, we 

5 have the statement of Dr. Keolinqer, which I did not designate 
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in the record, and that will be Exhibit 20 -E, ar.d Mr. Ficcaglia 
statement, *'r. Reporter, will be 20 -T. 

All right. 

(The statements referred to were 
marked as Exhibits Nos. 20 -E and 
20-F.} 

STATEMENT OF V.»N<;E P. FICCAGLIA, MANAGER CF 

ECONOMIC ANALYSIS AND FORECASTING, ARTHUR D. 

LITTLE, INC., C7lMBRID'.1: , MASSACHUSETTS ; 

/ACCOMPANIED BY CHARLES U. JEN EOT, SENIOR STAFF 

ME' iBKR 

(jjuT, FICC/iGLTA: I am Vin ;e P. Ficcaglia, Manager of 
Uconoaii c Aonivnis and "oi:ac<ofcin of Arthur N. Little, Inc. 
(ADV,) of Cambridge, Massachusetts. f ,v * • • r<, . ; 

AL>L is an international consulting firm with revenues 
of $57 million in 1973 . 

Since j«.j. :i*v/ ADL in 1967 , I have been responsible 
for a wide range of economic and industrial consulting assign¬ 
ments, including responsibility over the nest year for ADL’s 
work in the areas cf national and regional economic impact 
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|| analysis. 

I r J,r a ^cownar.ittd today by Msssrs. Charles ll. Jensst 
3 | and George n. liegeman, srnior staff members of Abb's Chemical 
A ! Consulting Manegenout Groun. Together, Messrs. Jenest and 


| Iloqeman have accumulated over 40 years experience in the cherai- 
j Cj1 indu:;trv ' with a lar ^ e portion of this time devoted to the 

i 

| * recr! of "otrochenLcals and elastic resins and materials. ~~1 

| *—* 

h*l me add h :tc , ui: fortune t.elv Mr. Ileqenen has nad to 

t 

J c '’ r ' ,1( It’ov;:v.:r, Mr. ilcipav iji byre, anti the feet 
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Imnact analytic: 

Because of the ’mown'widespread use of FVC resins in 
numerous applications in the U. S. today, the potential for los| 
production and .vriplcvnuint would permeate beyond just the PVC 
resin, VC*', and there inn-.udiate customer markets. 

Because of the high degree of interdependence among 
sectors of the economy c-nd lack of adequate': substitute material^, 
production cutbacks in FVC-related markets would lead to 
further oukont reductions m a whole host oi materials and 

.service supplying Indus trios*. 

In order to capture the full extent of sectoral interj- 

ut/uoncloivin our ocono-v, v^o have employed ADL'r. Input/Oucnut j 
node?.. ?ijo model, which Is based on the Inrut/Qutput tabre, 
orininel’v developed by the U. S. Office of Business Economics 
for i?>63, has been revised, expanded, and ‘undated by ADL to 
reflect ore accurateLy arid in create!' detail current relation 
’ ships. 

inout/Outout techniques have been used by ACL on 
many occasion..; over the o. at ten years in much c£ its econonu c 

analysis and impact vrork. 

tri undertaking our an. lysis, we focused noon measuring 
the magnitude of the economic imnact resulting from an immedi¬ 
ate . - . of ai? PVC resin Plants in the U. S. 

vat h this a:; our basic focus, ouc approach included 
the following three stc-n: 
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3. Assessment of the potential for immediate substi¬ 
tution of other raw materials for PVC resin: the resulting 
economic impact based uoon our analysis undertaken in Steps 1 
end 2 had to be reassessed to incorporate the potential for 
immediate substitution of ocher raw materials for r-VC resin. 

Tn on effort to develop our best estimates oc this 
potential, we gathered a team of Abl, staff members with con¬ 
siderable experience in the areas ot plastics and related 
markets and the Product sectors which a oriori offer themselves j 
as possible substitution candidates. 

After considerable .research, coup Inc! with miner ous 
in-d&nth interviews with experienced representatives of j wide 
rar.-e of industrial sectors, the ADL team has concluded that: 

5jT.ce all major classes of products made from PVC 
resir. were made on a commercial sc vie prior to the introduction 
of PVC resin In the U. 5. in 1939 , it would seem, therefore, 

thau ic should bo possible to use substitute raw materials in 
place of r.vo resj.n. 

-r. because of the unrrpie nature of PVC rosin 
which, when combined with other materials, permits the formula¬ 
tion oi hundred:; <S different cenoound ; with wi.do ranges of prop-| 
erties from ‘»srv soft to very hard materials — it would not 
be possible, in fact, to duplicate the exact properties of vinyl! 
Plastic products by using substitute raw materials. 

liven if it were possible from a Physical property poin|t 
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of viuw to make on "equivalcin or occeotoblo" product do rived 
from non-PVC resin-based materials# the costs of production andj 
the resultin'.) selling nrices of Ul.o final products v/ould probably 
be prohibitive in r.-my cases and, in effect, price the ri.na.l 
product "ouc of the market." 

Assuming that (a) the substitute rev; materials, most 
of which are now in very short supply and are likely to remain j 
in "tight" sunulv Jor at least two to three yearn — such as 
other plastics, rubbers, metals, paper, cacti Xe products, and 
glass — will be available in sufficient quantity vmen needed, 
and (b) the ohy.o.i cal capacity to oreduce the non-vinyl based 
end products is also i.n-piace and operating when required, it 
would sill' fc,»ke up to an additional three to four yearn to 
complete jit ov the no cos: y/.y /*march and wovelopmunc leading 
to the-, ro-qu/tu 'l chances in product , nrocv.nrj, and equipment 
design and the: it ku.il dr 1 ivory and installation now equip¬ 
ment in order to na\r* such non-vi.r.yl equivalent products on a 

com;:i..;:cLa L soc-le u..'.ce. .? ary to sat;..? fy tin: demands of industry, j 

* 

Band solely on technological I actors, those subr.ti- 

• . . v ' . • 

tute products which vrould take, the longest lead time to develop j 
are those* that are critical products for the construction and 
motor vehicle industries. Such products include insulation 
materials for communication, building anc’ automotive wire and 
cable, and automotive upholstery and related soft t?:iin mate rials. 


Based upon the three staged analysis; outlined above. 
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i 

I we must conclude that the resulting economic impact to the U. S 

♦ 

7. economy of an immediate shutdovm of all PVC resin plants would 

3 equal annroxinatelv $fi5 to S90 Million of lost domestic produc- 

4 tion and a reduction in employment of about 1.7 to 2.2 million. 

5 Because of the high degree of dependency on PVC 

I 

6 resin in the building and construction and motor vehicle 

7 sectors, these two segments of our economy v:ould suffer the 

j 

0 J greatest share of the total impact. 

n ;! Unavailability of PVC resin will have production 

I ’ 

1C. bottleneck effects in these areas in terms of insulated wire 
«• 1 and cable, flooring, upholstery £jr ‘ fl many ocher materials. 

I! . . . ! 

... !J in addition, because of the geographic fragmentation 

s /« | j 

13 j| of these two sectors and their •■'.urolier-.r elated industries, the 

i 

| econoric imn-ct of loss ir Production one! employment would be 
{5 j felt by alt regions of the country. 

^ i While our analysis did not include any assessment of 

1 ^ the imoact uoon specific regions of the U. S. , our worU effort 
| indicates that several areas of the nation currently suffering 

,J I 

Si f ro m depressed economic growth condition; and above-average 

4.*l »» 

w unemployment rates — the 30 -called depressed impacted areas — 

would likely receive disotonorkionato shares of the production 
25 c 

22 and employment reductions noted above. - 

i Overall, an immediate shutdown of all PVC resin plant; 

?3 • 

*, 1 in the U. K. would generate an economic hardship of large mag- 
* * h 
{• 

„ !! nitude that would create severe economic dislocations in many 
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local &reas. 


Thank you. 

JUDGi: HYATT: All right. 


* Mr. Kline? 

B j MR ' KLIN£: Ficcaglia, did you study the question 

u jj of whether or not the proposed standards would actually shut 
' ji down the industry ir.ipjc.diately? 

. f 

c j| MR * 1 J^'-AGLIA: Srr f our contract with API was net at 

|i 

? i; all directed to that question. 

I; 

u !. d?d not assess that at all in this study. 

i-e vc*.i.e asked i am Sony. I will end wy comment j 
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,;i | Mi -’ I * r,THEs p 3««ao do on if vcv have something to say. 

i 

j’ "ICCAM.jiA: t believe ny statement hern, I out** 

h, j; lined specifically what our task v<as. 

j! 

,g jj K!i * 00 ' tllen « 1 assume that you have no idea 

J7 j| as to whether or not the industry would he shut down by the 
Hi proposed standards? 

>■ ..... . ....-• ....' . . . ■ ; 

19 MR. FTCCAGLIA: Not at all, sir. 

i 

•i 

j MP. KLINE: When you take this type of study, will yot 

r , j tell us what types of sources you used for the underlying facts 

22 J and material? 

23 jj MR. FTCCAGLIA: Certainly. 

I 

24 ; Th « basic model that I referred to here is a 

j 

25 j model which Arthur I). Little has developed during the last ten 
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* ji f ■ • FICCACLiA: Which information? 

Mh. KUNF: The information as to which plants, which 

jj 

*' j- industr.*.t*n would likely suffer harm, for example. 
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*■ v ICCA*«Li.A: Well, there was , lot us say, a two- 
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5 j stop sort ct nrocecure to get an answer at. that question. 
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* ;| ,>dL ‘- <'?■ effort here, and C refer to it as one of i 
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ia question of substitute 


tv c'u v. r.4 . 


w *¥ 9 1 
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! ... 1 
i* |! 


■’ ' * : . ' *■» Vg -:, •: j ji,;. 

f.lilNK: And how diet you rlo that?^ 

. ••TCC/'.^b'A: 1 , *k thi?; stage — I don't know. I 

t 

will ask :-.v . -Jencst who headed up that part of the study. 

^ • .dhjrs'i. In the case of substitute materials, j 

h \ e di'l • y »‘sr;rni'.i.«?i 1 v co got together a list or a group 
of otop.'c! vlr.Vi. A 01 . «-hr ..re quite known to the materials, 
plastics, rubbers, rosfi’ole substitute rna tori air. such os 
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Js > textile.,, largely engineer,, chemists, people of this nature. I 

1 2 And we went through essentiallv the major end uses of PVC resins, 

3 such as pine, floorinq, unholstery material, wiring, et cetera. 
ft And we got indications from these individuals within our own 
5 comoany, and then in addition co that we went ouiside to the 

6 market place, to the industry, talked with producers of pipe, 

! ' 7 j pouring insulation material with the basic people out there 

3 makincr these nroducts. 

1 

* $ W« discussed in very distinct detail with them their 

f 

J V> i chovohts as to the possibility of substitute materials. 

I \ p . 

,• tl ; , with tms as the basic resource of information, 

j j 

| li j then we made estimates as to the degree of possible substitution 

$ ■ U i that would be reasonable in the case of specific end uses and 


lj also tin* timing as to when that substitution might, in effect, 
take place, and taking into consideration the availability of 

i 

substitute materials, as we indicated earlier are in very short 
supply and level. 


*r.d there, are different degrees of substitution 


■pr* ! 


potentials. 


11V. KLINE: Does your report go into detail as to 
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j possible substitute products? 


MR. .7EMEST: Our report v;ill indeed cover the subject 
of substitut'onsTjand whether it is in detail — and you would 


24 !i likt! fco Gec ifc or not — that is all right, but it will be 


covered in our reports 
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1 j; / MU. KI.INE: I notice in tho testimony, on page 1, and 

I L ~ 

S', i I quote, ’’The extent to which materials could be substituted 
?' !: for PVC resin in the immediate term (le?r. than one year) , we 

il 

4 || believe, is quite limited” — did vou study the question as to 

5 si v;hat would iunpen beyond one ye^r? 

i 

f, ; MU. JEMEHT: Yes. indeed. That is tlie question of tht 

i 

i| . 

> j; time lag and the question of tine lag, as it further was refer- 

l’ 

'I •• reel to h?xe, our general teeliiic is t'noc i t would take up to 
ji 

3 jj tiiree to four years before the full eifect of substitution - 

?# 

iO j' could be felt in this industry. 

,i !i P.jyt of that is the U«D that is required on materials 
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MU..KLINE: In reaching this., chess conclusions, did 

you actufi 11 v nc i.rito hh |5 . field ho have people qo into the 
field and sneak to them in the record industry and communica- 
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Absolutely. 
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Was that sort 

of a random 
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JF.NEST: 

Well, it was 

random, but 

we certainly 
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did it on the basis of knowinq v/ho the majors were in the 

industry, and we have a qood sample coveraqe in the industr y 

« 

MTi. KLINE: Doer, your document reflect v/ho you have 
snoken to and the like? 

MR. JENEST: The document does not at the moment 


MR. KLINE: Did you take into account any possible 


5 j 


MR. JENEST: 

6 1 

i 

reflect 

that, no. 

7 1 
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MR. KLINE: 

1 

c 1 

i 

foreiqn 

Manufacturer 

i 

»: 
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MR. JENEST: 

tc! 
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MR. KLINE: 

i 

ji :• 


MR. JENEST: 

.! 


There are m 

ji!; 


MR. KLINE: 


£ .7 i 

i J 


MR. JENEST: Could you be more precise on that? 
There are many, many foreign manufacturers of PVC. 
MR. XL;.NE: Well, did you take that into account in 
fiqurinn the job losses downstream? 

MR. JENEST: Ho. 

This was strictly an analysis of the U. S. domestic 

economy. 


I ! P 

12 | / MR. XLIHE: Now, at page 6 in the testimony, you 

i *—• 

L'cjit. IS conclude tnat equivalent or acceptable products would probably 

| . **• . 

.^^•'/v'20 be prohibited j.n many canes. 

\ i 

| 2) ] Could you tell m the basis of that? 

i* • t - { 

'v.-v'" V 22 * MR. JENEST: Well, the complete sentence should be 

> j I 

. • 23 ! read so wo will have the full context. 

> \ 24 "Even if it were possible from a physical property 

■ j 

23 jj point of view to make an (equivalent or acceptable) 
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Moiluci- • *{»ri.ved i£<•'■' noii~PVO r(}sj.ii"liflseJ materials# the 
ro'i\ '» of !'). , ot ! ucM o;i and tht: r«.*su Vii n j Ru.Uin«j prices of 
t.V.’-? f ii;«’.3 products ».’culd oi'ohab 1r*«i oi ohibitive in many 
Ccir.es *r:rt, in et tect., ncice the final oroduct 'out ot the 
:na i:! ( e t. ' " 

<r, nf > 0 f the rhoasicst and most versatile raw natoi ials 

Tiv.*'..'-! i r. liVMi 1 i’ti lo ( olusi.v.'S r.n*l mr'i.lr'iit-' (!;• # *nd v/lien you 

sjiv-tfi l-itn fo»* r ’ >1 ic’; ve.n ni ?ht consider to be j 

i 
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MR. JENEST: This was an assignment that X personally 
handled. I am a chemist and there were a number of other chemist 
and engineers within Arthur D. Little that were on the assignment 
We did talk with a number of technical people and marketing peopl 
*n the industry to reach our conclusions. 

MR. FRIEDMAN: Any imput on the A. D. Little economists] 

MR* cENEST: Well, I would hope so. 

MR. FRIEDMAN: In what respect? 

t-Jt. I’ICCAGLIA: In that I am one and I did discuss this] 
with my colleagues at ADL. 

MR. FRIEDMAN: I would like to know what you were dis¬ 
cussing . 

MR. FICCAGLIA: Our thoughts on the availability of thej 
so-called substitute material that we know are in tight supply 
as far as questions of substitution goes. 

MR. FRIEDMAN: But as an economist you didn't think it 
was important to go into the issue of the possibility of increased 
imports? 


o 


MR. FICCAGLIA: We discussed that. It was then turned 
over to Mr. Jenest for his evaluation as to its availability. 

MR. JENEST: If I may make a comment on imports, the 
world supply situation in all the materials is very, very 
tight and will remain tight for a couple of years. So that, 
if anything. United States is in better position relative to 
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the availability, potential substitute raw materials, than an$ 00 
other country that I can think of. 

We couldn't import synthetic rubber, metals, and 
other potential substitute materials in anyv/here near the • 
quantities that were required to match these demands. 

FRIEDMAN: Mow about the reduction of exports 
from the United States, to provide the needs of the industries 
domestically? 

HR. JENEST: The exports only represent about five 
percent, roughly, of the kind of materials that we are talking 
about, so if v/e restrict exports of synthetic rubber and PVC 
resin, polypropylene — all the materials that might be sub- j 
stitucsd, it wouldn't make a dent. 

HR. FRIEDMAN: How about the limitation on the 
e^porus Ou steel and cast-iron pipe, substitutes for PVC? 

MR. JENEST: Well, actually, piping, there are many 
potential substitutes for PVC in pipe and metal is only one 
j Oi several, and, again, I think the effect of the — it 

i 

would not be significant in our estimate. 

• • . ■ - * * r , ’ 

MR. FRIEDMAN: Do you contemplate the fact that the 
, steel industry expox'ts have been growing? 

HP.. JENEST: I beg your pardon? 

MR. FRIEDMAN: Do you contemplate the fact that the 
steal industry exports have been growing? 

MR. JENEST: My guess they have boon growing in 
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absolute terms. But I don't know whether steel pipe has 
been growing or not. I haven't looked into those. That 
seems to be — you know, a broad statement. So steel has 
been growing in export.‘ ^ 

MR. FRIEDMAN: Might I say that that is no broader 
than the statement that you delivered here this afternoon? 

With respect to the input-output, use of the input- 
output table and the computation of the employment impact, 

0 hov; did you evaluate the job loss, let us say the automobile 


industry? 


MR. c’ICCAGLIA: Hov; do we evaluate it? 


£"mR. r 


'RISDMAN: Yes, I take it there is some job 


loss in the automobile industry because of the loss of products 
that v;ould go into the construction or production of cars? 

MR. JENEST: Precisely. 

MR. FRIEDMAN: How do you evaluate that? 


*>/ 

«• 


Let me give you a hypothesis. 

There is no more seat covering for automobiles as 

a result of the shutdown of the production of polyvinyl 
chlorides. What happens to the car they produce? Do they go 
out of the factory without seat covering? 

MR. JENEST: They don't go out of the factory, period. 
'There is no seat covering, no automobiles, shipped out of that 


factory. 


MR. FRIEDMAN: What was built into your analysis is a 


Complete shutdown of the auto industry as a loss of the seat cover? 


<r 







MU• JEMI’ST: Mo, it is not a complete shutdown of the 

2 automotive industry. There are products, I an sure, that are 

3 made by the automotive companies that are not passenger cars. Ar '1 

4 also in our analysis this is not only the OEM companies that make 
g up the motor vehicle companies. 

5 FRIEDMAN: Which companies? 

KP.. JEN'JSJ: OEM, o.iginnl equipment manufacturers. 

8 ^his also takes into consideration the ripple effect of auto¬ 
motive products in the downstrearn, the replacement markets. The 
numbers are not svrietly The Big Four auto companies shutting do*.>n 
completely. Plus is a partial shutdown of partial plant activit‘ 

MP.. FRIEDMAN: 1 understand that. What I am trying 

! ... 

j to got at is l - uat var I' little piece, the production of automobil 
jj and t:ie trucks; v:hat would happen in your analysis to that pro- 

i 

: duction, that xs what 1 v;ould like to knov/, a nd unfortunately 
| v/e ure at a handicap because we don’t have your report here. 

MR. JEMRST: Well, we know that PVC, the amount of PVC 
i in an automobile only represents about three or four-tenths 
of one percent by weight of an automobile. But, in fact, it is 
a very critical part of the automobile, and wc* have been told 
by people in the automotive industry that the fact that they 
couldn't get r'vc and they didn't have an immediate substitute, 

«'i ■ Oil “**•. „t •• *i itriij J 
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fact, have to shut down the production of automobiles 




<Mlt, FREEDMAN: Your analysis assumes the shutdown 
of the automobile industry or a significant part of it. 

MR,. JENEfJT: Hot 100 percent, 

MR. FREEDMAN: What percent? 

MR. JENEST: A part of it, 

MR.. FREEDMAN: How big a part? 

MR JENEfiT: You wi?l have to wait for our final 
report on that. 

MR- FREFD IA.!: May I r.sk whether the only part of 
ci'jo ant one); lie indr ;ivy that was left standing would h a vc 
hoe;i that part that v:;•■.>.? not using vinyl covering? 

til’.. JENEilTr WoJ1 1 V think it doesn't leave us 
much, b occmr:;, in trucks and buses at id passenger cars v/e 
all have vinyl chloride-, products.. Many as 800 different 
product'; in an averjeo passenger cat;. 

MP rilEKDilA'i: 1 understand that. I ant trying to 

•it dovv;hurvd nut you. 1;* y'-»:r -Opsr. c ard analysis, did in 
reviewing this. 

MK. JENEfJT: Well, ws didn't — 

MR. FREED!JAM: To put it specifically, did you 
lose so k. thing in ewrcrss of half a million jobs because of 
the assumption made hy your study? 

MR. JEiJEdT: Not on the — in all automotive-re la ted 
industries, yes, including not only manufacturing industries 
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FRIEDMAN: 1 think I have just ore other question. 


S | Your Honor. And it relates to page 9 of your study. 

I 

•5 | In the middle of that concluding paragraph there is 

5 ;! a statement that says: "Our work effort" -- I am picking up in 

I! 

0 !' the middle of a sentence — "our work effort indicates that 

|| 

7 j; several arae.s of the naticr.. currently suffering fro*i depros led 

% 

0 ij economic growth conditions and abovo-a vecec.e une: , v:»lo ,, nent r ites 

1. ■ - - 
D ’ would likely receive disproportionate shares of the product .on . 

I 

10 1 and enploynont reductions r.otod above." 

; 

;) ! X take it, sine: it is not included in this reper 

i 

12 i you cannot toil us which choc a areas are what you near* by several!? 
I 

i 

lo [ li?. I'iCCAGIjIA: Mir, let me let you go awav with c. 

i! 

k j! partial a newer to that. 

!• 

a Z i Our report will detail •r.cro to answer that question. 

! 

;n jBut let mo give you the following finding that we made during 

I 

17 itOJr analysts: 

|| 

5 ,j | one area of the country that v;c are quite familiar 

j . . • 

ln jlwxth 13 the; whole New England area. We talked to a number of j 


2r< {j people in tin: U*w England area. As a ratter of fact, there are 


g, j( two fabricators here today. One in the Uov; England Corporation 


jl ar.d i?reviev/ Products, T.nc. Both of these companies and a 


J 







I numier of other companies are located in northeast Wyoming, 

1 

! extending the definition of the eastern central part of New 

I 

J 

| England. 

i 

Vie know of many firms located in the northeast part 

J5 


i of yasoachurotts, in particular, who are plastic fabricators 

! 

ii or are consumers of fabricated plastic products. They are 

Jl 

!i . . 

ii located currently in areas that over the past lave or six 

li 


ij years have been seeing uiimrploywerit rates average airiest tw.x 


ji 

lithe national average. 


< 

'.Co make you familiar, I hope, with the Lawrence- 

Ij I 

ij Lowell arc.* of riansoohusott.s, currently experience, than tc twelve 


ll percent unemployment rates. 

M 

We hiiva identified this particular area of 

i! 

ii Massachusetts in particular because of the concentration cf 

li 

i) the firms, are related PVC, c.o one area that is likely tc 
!i 

; receive a r;avc ro j.xniH.ct• 

IP*. IRIEDM/JJ: In the area you are talking about 

! 

j| an ataf* in which there sort of firms exist in greater proportion 

i! 

j to other areas? 

i 

* 

UP.. PTCCfl.GI.IA: In regard to, say, the State, 

I 

!Commonwealth of Itosscchusotto, regions of Now England, there is 
i 

1 a prioonderanco of either fabricators or markets for fabricated 

! 

!plastic products in the are a. / 

HR. FRIEDMAN: Let me ank /ou to turn to the 


i| 

|j preceding page. 


Vou say at the bottom: 


"Because of the high degree 








STATEMENT OF JOHN E. ERTEL 
GENERAL MANAGER> ROBINTECH INCORPORATED 
PREPARED FOR PRESENTATION AT 
. i DEPARTMENT OF LABOR HEARINGS ON 

VINYL CHLORIDE; 

OCCUPATIONAL EXPOSURE STANDARD 
JUNE 25, 1974 

JUDGE MYATT: 

I am John E, Ertel, presently General Manager of 
Robintech Incorporated, headquartered in Fort Worth, Texas, 
Robintech is a manufacturer of PVC resin in 
Painesville, Ohio and has a second PVC plant under con¬ 
struction in Freeport, Texas. Robintech is also a large 

MULT I-PLANT MANUFACTURER OF PVC PIPE, FITTINGS AND VINYL 
SIDING. 

Since 1950, I have been in the employ of three 

MAJOR PVC PRODUCERS, TWO OF WHICH WERE' ALSO FABRICATORS, 

AS A DEVELOPMENT ENGINEER, SENIOR PROCESS ENGINEER, PLANT 
MANAGER, VlCE PRESIDENT OF PRODUCTION AND MOST RECENTLY 

General Manager. r 

During the period from 1950 to 1965 my jor assign¬ 
ments not only resulted in daily exposure to vinyl chloride 
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AT LEVELS FREQUENTLY DETECTABLE BY SMELL, BUT ALSO RESULTED 
IN AN INTIMATE FAMILIARITY WITH ENGINEERING TECHNOLOGY AND 
WORK PRACTICES OF THOSE TIMES. 

Since the announcement of recent findings suggest¬ 
ing A LINK BETWEEN VINYL CHLORIDE AND ANGIOSARCOMA OF THE ' 

LIVER., I HAVE DIRECTED EXTENSIVE PROGRAMS ON BEHALF OF MY 
COMPANY TO DISCERN THE THEN CURRENT EXPOSURE LEVELS, THE 
REASONS THEREFOR, AND TO INITIATE ENGINEERING AND WORK 
PRACTICE CHANGES TO MINIMIZE THIS EXPOSURE. I HAVE ALSO HAD 
OCCASION TO MEET IN VARIOUS INDUSTRY TECHNICAL SESSIONS HELD 
UNDER SPI AUSPICES WITH OTHER VCM AND PVC PRODUCERS' REPRE¬ 
SENTATIVES SCHOOLED IN MANY RELEVANT DISCIPLINES. In SUCH 
SESSIONS WE HAVE ATTEMPTED TO REVIEW PAST PROCESSES, WORK 
PRACTICES AND VCM EXPOSURE LEVELS IN THE WORKPLACE, 

From June 17 to June 19, 1974 a subcommittee of 
the Vinyl Chloride and Polyvinyl Chloride Producers Com¬ 
mittee WAS CONVENED AND MET IN SPRINGFIELD, MASSACHUSETTS 
FOR A THREE-DAY "PROBLEM ANALYSIS" CONFERENCE. THE PLAN 
WAS TO UTILIZE THE KePNER-TrEGOE PROBLEM-SOLVING AND 7 

DECISION-MAKING ANALYSIS PROCEDURE APPLIED TO DATA AND ' 

INFORMATION WHICH WERE AVAILABLE AND RELATED TO THE 13 ANGIO¬ 
SARCOMA CASES KNOWN TO HAVE OCCURED WITHIN THE RANKS OF THE ' '• 

VINYL CHLORIDE-POLYVINYL CHLORIDE MANUFACTURING WORKING 
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FORCE IN THE UNITED STATES. INCLUDED ALSO WERE SIMILAR, 
COMPARABLE DATA AND INFORMATION RELATING TO VINYL CHLORIDE 
AND POLYVINYL CHLORIDE MANUFACTURING FACILITIES WHERE CASES 
OF;ANGIOSARCOMA HAVE HOT BEEN DETECTED. ALL OF THE COM¬ 
PANIES WHICH HAD REPORTED ANGIOSARCOMA CASES WERE REPRE¬ 
SENTED AND A MAJORITY OF THE OTHER FRODUCF.RS PARTICIPATED 


FULLY. 


For the benefit of those who are not familiar with 

THE KEPNER-TREGOE PROBLEM-ANALYSIS AND DECISION-MAKING PRO¬ 
CEDURE, IT MAY BE HELPFUL TO EXPLAIN THE PROCESS AT THIS 
POINT. The process consists of ASSEMBLING THE AVAILABLE 
INFORMATION PERTAINING TO A DEFINITE PROBLEM OR CONCERN IN 
A STRUCTURED FASHION. THE CONFERENCE LEADER WHO IS TRAINED 
IN THE PROCEDURE ATTEMPTS TO ASSURE THAT ALL THE PARTICI¬ 
PANTS HAVE AN OPPORTUNITY TO CONTRIBUTE UNDER CONDITIONS 
THAT OPTIMIZE THE FREE EXCHANGE OF DATA AND OPINIONS. 

During the course of the analysis, it becomes possible to 

MORE CLEARLY DEFINE WHAT THE SITUATION IS AND WHAT IT IS 


NOT. 

Following the information acquisition portion of 


■. 'S. 


THE ANALYSIS, A STRUCTURED SOLUTION PROCESS OF DEDUCTIVE 
REASONING IS FOLLOWED TO MAKE IT POSSIBLE TO REACH CONCLUSIONS 

I 

ABOUT CAUSE AND EFFECT RELATIONS AND TO DEVELOP SOLUTIONS 
WHICH TAKE INTO CONSIDERATION ALL THE AVAILABLE INFORMATION. 



V • *- ‘f r . 







The Kepner-Tregoe process is described in a text 
PUBLISHED EY HcGrAW-HILL ENTITLED "THE RATIONAL MANAGER'*' 

AND WRITTEN BY DRS, KEPNER AND TREGOE, THE ORIGINATORS 
OP THE SYSTEM. THE KEPNER-TREGOE METHODS OF PERSONNEL 
TRAINING IN AREAS OF PROBLEM-SOLVING AND DECISION-MAKING 
ANALYSIS IS THE ONE MOST WIDELY USED BY U. S. INDUSTRY. 

This system is also employed extensively by governmental 

AND INVESTIGATORY BODIES. EXAMPLES OF THESE USES INCLUDE 
THE USE BY THE ClVIL AERONAUTICS ECARD IN DETERMINING 
CAUSES OF AIRCRAFT ACCIDENTS. It IS ALSO USED BY NASA 
TO RESOLVE PROBLEMS ARISING IN VERY COMPLEX AREAS. IwO 
SPECIFIC EXAMPLES HAVE BEEN BROUGHT TO MIND. ONE WAS A 
RESOLUTION OF THE CAUSE OF THE FIRE IN WHICH THREE ASTRO¬ 
NAUTS WERE KILLED. ANOTHER EXAMPLE OF ITS USE BY NASA WAS 
IN THE SUCCESSFUL RESOLUTION OF THE CAUSES OF A MALFUNCTION 
THAT AROSE AT THE LAUNCHING OF APOLLO 13. 

I AM ATTACHING AN UNEDITED SET OF WORKING NOTES 
USED BY OUR CONFERENCE GROUP. THE NOTES REPRESENT A COL~ 

, LECTION OF DA FA, OPINIONS AND SPECULATIONS THAT FORMED 
THE INPUT FOR THE ANALYSIS AND ARE SUBMITTED FOR THE RECORD 
SO THAT INTERESTED PARTIES CAN BE FULLY AWARE OF THE INFOR¬ 
MATION UPON WHICH THE CONCLUSIONS ARE BASED. 





In light of the fact that some of the key issues 

HERE CAN ONLY BE DEALT V/ITH IN TERMS OF PROBABILITIES, AS 

Hr. Heckman noted in his statement, we believe that the 

INFORMATION ASSEMBLED CONSTITUTES A CONTRIBUTION TO THE 
BODY OF KNOWLEDGE AVAILABLE, AND THAT IT DOES PROVIDE A 
SIGNIFICANT AND RELEVANT FOUNDATION FOR REASONED CONCLUSIONS, 

With this premise clearly understood, the following 

CHARACTERIZATIONS WERE ESTABLISHED FROM THE AVAILABLE CASE 
HISTORIES OF THE AFORESAID 13 CASES OF ANGIOSARCOMA: 

1.. Each individual case was exposed to 

VINYL CHLORIDE FOR A MINIMUM OF 12 AND A 
MAXIMUM OF 30 YEARS PRIOR TO DIAGNOSIS. 

2. Each individual case was exposed to 

HIGH TIME WEIGHTED AVERAGE (TWA) EXPOSURE 
TO VINYL CHLORIDE FOR A MINIMUM OF TEN AND 
A MAXIMUM OF 23 YEARS. 

• 3. Of the 13 angiosarcoma cases, 12 

WERE EMPLOYED FOR MANY YEARS IN POLYVINYL 
CHLORIDE MANUFACTURING PLANTS, AND ONE IN 
A VINYL CHLORIDE PLANT. THE LATTER WAS 
EMPLOYED FOR A BRIEF PERIOD OF TIME IN A 
POLYVINYL CHLORIDE PLANT AS WELL. 

4, None of the 13 cases were reported 
TO HAVE HAD ACROOSTEOLYSIS (AOL). 






I 


r 


652 


- 6 - 

5. NO AGENT OTHER THAN VINYL CHLORIDE 
MONOMER WAS FOUND TO BE CONSISTENTLY RE¬ 
LATED TO THE 13 CASES. 

: 6. Four of the ten fatal angiosarcoma 

. I 

CASES WERE DETECTED ONLY UPON RETROSPECTIVE i 

I 

EXAMINATION OF HISTOPATHOLOGIC PREPARATIONS 

i 

FROM THE AUTOPSY AT THE TIME OF DEATH. 

» 

7. NO MAINTENANCE PERSONNEL SUCH AS 
PIPEFITTER". ELECTRICIANS AND THE LIKE 
WHO COULD HAVE BEEN EXPOSED TO HIGH 
LEVELS OF VINYL CHLORIDE MONOMER WERE AMONG 
THE 13 CASES. 

I 

As A RESULT OF THE CHARACTERIZATION OF THESE 13 
CASES AND CONSIDERING THE OTHER AVAILABLE INFORMATION PRE¬ 
SENTED IN THE ATTACHED SUMMARY , THE FOLLOWING CONCLUSIONS 
WERE REACHED: 

1. All 13 cases of angiosarcoma of 

THE LIVER WERE EMPLOYEES WHO HAD BEEN EX" 

POSED OVER LONG PERIODS OF TIME TO CONTIN" ' 

UOUS HIGH LEVELS OF VCM. THESE LEVELS WERE 
FREQUENTLY ABOVE THE ODOR THRESHOLD AND 
WERE ESTIMATED TO BE A MINIMUM OF 500 PPM 
TWA AND MAY HAVE BEEN AS HIGH AS 2,000" 

*1,000 ppm TWA. There is some controversy 





IN THE LITERATURE AS TO WHAT THE ACTUAL 
THRESHOLD LEVEL IS FOR THE OLFACTORY DE¬ 
TECTION OF VINYL CHLORIDE. ONE SOURCE 

reports 250 o 500 ppm; another uses an 

APPROXIMATE 4,000 PPM FIGURE. MOREOVER, 

THE 2,000 TO 4,000 PPM FIGURE IS SUPPORTED 
BY RECENTLY GENERATED EVIDENCE FROM VERY 
SIMPLE EXPERIMENTS DEMONSTRATING THAT THE 
ODOR THRESHOLD IN INDIVIDUALS WITHOUT PRE¬ 
VIOUS EXTENSIVE EXPOSURE TO VCM IS APPROXI¬ 
MATELY 2,000 PPM WHILE THE DETECTION ODOR 
THRESHOLD FOR INDIVIDUALS WITH CONSIDERABLE 
PREVIOUS VCM EXPOSURE IS INDICATED TO BE 
APPROXIMATELY 4,000 PPM. 

2. The data reported last February by 
Dr. Maltoni indicates that the development 
of angiosarcoma in pats is dose related. 

3. The preliminary data reported in 
•April by Industrial Bio-Test Laboratories, 

WHEN COMPARED WITH THE MALTONI DATA FOR 
RATS, SUPPORTS THE DOSE RELATIONSHIP CON¬ 
CLUSION, BUT ALSO SUGGESTS A SIGNIFICANT 
DIFFERENCE IN SPECIES RESPONSE. THE IN¬ 
DUSTRIAL Bio-Test mice appear to be much 
MORE SENSITIVE THAN MALTONI's SPRAGUE- 
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DAWLEY RATS/ ALTHOUGH IT SHOULD BE RECOG- 
NIZED THAT EXPOSURE CONDITIONS IN THE TWO 
CASES WERE SOMEWHAT DIFFERENT, 

fj, Even if it is assumed that the 13 

REPORTED CASES WERE CAUSALLY CONNECTED TO 
VINYL CHLORIDE EXPOSURE/ THE EXAMINATION 
OF THE MALTON1 DATA AT LEVELS OF 250 PPM AND 
HIGHER COMPARED WITH THE HUMAN EXPERIENCE AT 
LEVELS SIGNIFICANTLY HIGHER THAN 250 PPM 
INDICATES THAT THE SpRAGUE"DaWLEY RATS ARE 
SIGNIFICANTLY MORE SENSITIVE TO THE DEVEL¬ 
OPMENT OF LIVER ANGIOSARCOMA THAN HUMANS, 

5, IT WAS OUR CONCLUSION THAT THE 
EMERGENCY TEMPORARY STANDARD WHICH SET THE 
MAXIMUM EXPOSURE TO VINYL CHLORIDE IN THE 
WORKPLACE AT 50 PPM APPEARS TO ASSURE THAT 
EMPLOYEES WILL NO LONGER BE EXPOSED TO ANY 
UNDUE OCCUPATIONAL HAZARDS. It SHOULD BE 
NOTED/ HOWEVER/ THAT ADDITIONAL ANGIOSARCOMA 
CASES FROM AMONG THE VINYL INDUSTRY WORKFORCE 
ARE LIKELY TO BE REPORTED OVER THE NEXT TEN 
OR TWENTY YEARS DIE TO THE FACT THAT THERE 
ARE STILL MANY VETERAN WORKERS EMPLOYED WHO 
HELD THEIR JOBS DURING THE 1940'S/ 1950'S 
AND EARLY 1960'S. 
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•In this connection, it was also pointed out during 

OUR SESSIONS THAT THE NEW ATTENTION BEING FOCUSED ON ANGIO¬ 
SARCOMA OF THE LIVER, E£R SH, IS VERY LIKELY TO LEAD TO 
INCREASED DIAGNOSIS OF THIS CONDITION IN THE GENERAL POPU¬ 
LATION, In the past, diagnosis of this disease was extremely 

LIMITED FOR ANY NUMBER OF REASONS, DIAGNOSIS OF ANGIOSARCOMA 
AS A CAUSE OF DEATH REQUIRES THOROUGH HISTOPATHOLOGIC EXAM¬ 
INATION OF THE LIVER IN ADDITION TO REQUIRING GENERAL 
AUTOPSY AND PREPARATION OF SLIDES. THE EXAMINATION REGU1RES 
AN AWARENESS OF THE DISEASE SYNDROME AND A WILLINGNESS TO 
COMMIT TO IT AS A DIAGNOSIS, THERE HAVE BEEN RECORDED 
INCIDENCES WHERE CAUSE OF DEATH WAS ATTRIBUTED TO A GENERAL 
HEPATOMA AND UPON SUBSEQUENT RE-EXAMINATION BY SKILLED 
INDIVIDUALS WITH A HIGH AWARENESS OF ANGIOSARCOMA, IT WAS 
DETERMINED THAT THE DECEASED PERSON HAD DIED FROM ANGIO¬ 
SARCOMA, 

IN SHORT, IT WOULD APPEAR REASONABLE TO ASSUME 
THAT THE MUCH DISCUSSED RARITY OF THIS DISEASE MAY WELL 
HAVE BEEN OVERSTATED WITH RESPECT TO THE GENERAL POPULATION, 
It WOULD BE UNWISE TO PLACE GREAT RELIANCE ON THE 25 CASES 
PER YEAR FIGURE FOR THE GENERAL POPULATION SO WIDELY PUBLI¬ 
CIZED IN THE PRESS AND ELSEWHERE AS AN AVERAGE AS A BASIS 
FOR COMPARING THE OCCURENCE OF THE DISEASE IN THE GENERAL 








POPULATION WITH ITS OCCURENCE AMONG WORKERS IN THE VINYL 
CHLORIDE AND POLYVINYL CHLORIDE PRODUCING INDUSTRIES. 
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I am Carl U. Dcrnchl, M. D. , Associate Medical Director of 
Union Carbide Corporation, testifying on behalf of the Society of the 
Plastics Induai. /. I arn a board certified specialist in Occupational 
Medicine and have been practicing this specialty for more than 30 years. 
For 8 of these years'! had medical supervision of a vinyl chloride monomer 
plant's employees and employees of a polyvinyl chloride plant. I have 


*%iV* t 
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held teaching appointments at. the Medical Branch of the University of Texas 
the Baylor Medical School and, at present, at the Medical School of 
New Yorl; University. 

The Society of the Plastics Industry has conducted a health survey 
of the polyvinyl cliloride producers. This survey was conducted to 
deteimine if there arc factories in which vinyl chloride exposure occurs 
and in which there have been no cases of angiosarcoma of the liver even 
though adequate exposure had occurred. Adequacy of ereposure must be 
judged both by time and concentration of the toxicant. 

’• '.•••' 1 ;' * n survey, 36 plants of 20 producing companies were covered. 
Plants in which cases of angiosarcoma had occurred were discarded from 


the data. Becuase the moot brief exposure period reported in existing 
cases was 12 years, all plants with 10 years operating experience or less 
were also discarded from the data as having exposure lime insufficient to 
result in evidence of disease by current criteria. Accordingly, the data 






covcre 16 company plant 3 which employ 2, 372 persons currently in 
v/ork permitting exposure to vinyl chloride, plus 1,471 persons who 
had worked with vinyl chloride in the pant but do not do so now. Thus 
the survey is looking at 3, 843 persons some of whom have not worked 
long enough to expect the disease to become evident. 

However, 787 persons had worked more than 10 years with 
vinyl chloride and 1,402 persons had a time lapse since first exposure 
to vinyl chloride of more than 10 years. This last figure, called a 
latent period, does not require constant exposure but it covers those 
persons who may in the past have worked with vinyl chloride but do not 
do so now. The data shows 104 persons have been exposed to vinyl 
chloride for more than 20 years, but 416 persons have a time lapse from 
first exposure to the present time of 20 years or more. There arc those 
who insist that any exposure to a carcinogen however remote in time 
^initiates changes which ultimately result in cancer formation. If this be 
'so, then we must accept the fact that we have here 1,402 persons who have 
Ihc necessary time element for some of them to develop cancer. In 
addition, over one half of these 1,402 people have been continuously 
exposed for more than 10 years to vinyl chloride. 

Having cstab]lulled that sufficient exposure in terms of time has 
occurred, attention must be directed toward the concentration of vinyl 
chloride in the air of the work place. Only 2 out of 16 plants indicated 


% 




L- 


660 


-3. 


existence of measurements of the environment prior to 1970. Because 
of the scarcity of data, the presence or absence of the characteristic odor 
of vinyl chloride was used as a measure of exposure. Vinyl chloride is 
believed to have an odor threshold in the vicinity of 250 ppm. Therefore, 
if the odor is detectable, vinyl chloride is present at least in a concentration 
of 250 ppm. The concentration may be much higher. 

Three guide lines of exposure were used. The heaviest was when 
the odor of vinyl chloride was present most of each wort: day. Intermediate 
exposure was when the odor of vinyl chloride was present occasionally 
during a work day. Light exposure was when the odor cf vinyl chloride 
was a rare event on any work day. Four companies reported that the odor 
of vinyl chloride was detectable most of the work day prior to I960. 

Between I960 and 1970 this condition was present in only 2 cases and after 
19f0 it no longer occurred, 

-1 >. A11 l6 . of 111080 reporting stated that the odor-of vinyl chloride 

was present occasionally during the work day at some time in the plants 
history. Eleven said this occurred prior to I960. During I960 to 1970 
the number increased to 15 cases and from 1970 to date the number is 10. 

interesting to note that in 3 cases there were process changes reported 
as occurring during 1960-1970 which resulted in increased escape of vinyl 
chloride thus largely accounting for the increased incidence of exposure*. 
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low exposure level reflects the genera, improvement which 

has been occurring in the industry. Before „f,0 the detection or vin yI 

chloride odor «, never a raro event but 

event but was common as already indicated. 

Burins 1960-1970 the situation improved where 4 of tho-e r „ 

. - Ot tlio..c reporting stated 

that odor detection was a rare event In th 

CM. In the penod since 1970 this number 

has increased to 15 of the 16 roportins ti, 

reporting. There is some conflict in reports 

between intermediate exposure and li„t, f 

lighu exposure after 1970. Thus 10 

plants reported occasional exoo-urn , • 

exposure during a work day nnrl 15 plants 

reported that exposure was a rare event This r 

event. This discrepancy canhot be 

explained but it reallv it nrxf * . 

-Uy *• no. too important sinee it refers only lhc jMt 

lour years. 

In brief the data show that the 1 an? 

«he 1, 402 mon not only bad a significant 

lime element in their *^,. 1 . 

* .. ' exposure but they aiso were exposed for much 

of the time to what must surely have >- 

roly have been considerably more than a time 

weighted average of 50 ppm in recent years and n-o . , 

of 1 n,oot Probably i„ excess 

ot Z50 ppm in yea . , a. ... . .. . , 


,„Ocn . - > 11 e ^ceas 

v of 250 pp m in years prior to ^ ‘ r--‘~ •,* 

Since January ], 2 974, a total of 1 235 « 

*' toj (....arm nation a have been 

made on employees of which 872 were made 

of 3 L , retirees. The examination 

- 9 of these men included the liver profile t 

P ofile tests found in the SMA-12 

those examined had an abnormal teot result in C ne of the four J. in . 
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the liver profile. This /all, within the level, of el,normality we in 

Union Carbide have observed in approximately 900 employee, who have 

not been caponed to vinyl chloride and alao 1„ 400 o/fiee pereenncl not 

caponed to any chemical, i„ their work place. The frequency of 

abnormalities in 2 tents (2. 7 per cent) and 3 tent, (1.3 per cent, in the 

name person-also are comparable with control croups. Thin evidence 

suegests that workers in thin survey group are not significantly different 

from their fellow workers who are not exposed to vinyl chloride in regard 
to liver function tests. 

In nummary, this survey has disclosed the existence of 1,402 men 
having a latent period of exposure to vinyl chloride of more than ,0 year,. 
Four hundred sixteen of them had a latent period of more than 20 yearn. 
Also, 707 men were exposed to vinyl chloride for more than ,0 years with 

104 ° f ‘ hcm b,,inc •**"* »»*• 20 years. Based upon odor 

recognition it is estimated that these men wore exposed to a time weighted 

overage of at least 50 ppm and in earlier years to much more than this. 
Examinations of these men have failed to show the existence of abnormal 
liver function tests in greater proportion than would be found in a control 
population. There is no ease of angiosarcoma of the liver among these 
‘.402 men even though their exposure lime i, sufficient for disease to have 
occurred and exposures are believed to have been in exceas of 50 ppm. 
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This absence nf e- . _ , 

• CPidCm ‘ 0,0 « i - conducted by Tl ” ' M,,POrlCd ^ ^ im,CP '" d ‘- t 

M “ rinc *•——on ZZZT 0 '^ ,or th0 

angiosarcoma of the liver A ^ ° f 

* A co Py of the Tabcrchnw r 

attached for the record. '°° PCr bl '' dy is 

The plants in which cases of , . 

°* an /posarcoma hivn 7 

an employment of 1 mo * Jcen /ound have 

>.W persons. The finding of 13 

ra “ 0 ° f - an Stonarcoma ton each „ C1 , r< ”' 4 ’* * 

the seine as the plants in thin P°>ces. If these plant, are 

bC in *• “">• ratio and w . should 1 ^ ' nCUi ° nCC “"°“ rC "" *"** 

• 'W have round 21 cases T h , 

o-e case was found cannot he • * “ mt n °‘ 

ann °t be ignored ru~ 

. .. - “» «”*—• 

8Urv °y Broup is estimated at rr , ox Posuro which in the 

Cd ftt m ° r e than 250 PDm in 

50 p P m ir i recent years. ** Y y ° arG antl «'>hout 


| V/e submit that these data , 

' j — as drastic as that prop d ^ ^ - ~p 0sure 

I ■”«» that the level of 50 pacts ' ^ ^ ^ 

t : emergency standard was „ _ ^ ' mlU °" Pr ° P ° 6Cd tho temporary 

[ arf i was not unrealistic. 
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' maiatP cxr> ° !iur ' ! »"<• U.,ht exposure after 1970. Thus ten^ 
Plants reported occasional exposure during a workday and 
la pluli'-o 'Oporcod that the exposure was a rare event. 

Thio to rare than ig. 

This discrepancy cannot he explained hut it really 
is not too important since it refers only to the last four 


years, 


in brief, the data show that the 1,402 „,en not only 
bad a significant time element in their work exposure but 
-..hoy also were exposed for much of the time to what must 
su-oly have been considerably more than a time weighted 
average of 50 pom in recent years and most p/obably in 
excess of 250 ppm jyears prior to I960 

Since .Tannery 1, 1974, a total of 3,295'examination: 
h ° Ve bG ° n Ma(lc on ™'PU>yr>r>r., of which 072 voro Wf ,r!o on 


rc u.-i.ro r : r-. 
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included workers who died from the angiosarcoma of the liver 
are not included in the study, sir? 

DR. DERNEIIL: Practically all of these plants were 
also involved in the Tabershaw-Cooper study. In fact, I 
think all but two were involved in the Tabershaw-Cooper 
study and in that study they did go back and review the 
mortality data. 

MS. 1IRICK0: One other question of the other 
plants that were already included in the same data as the 
Tabershaw-Cooper, this is in effect is not a new study at 
all, just the same results of the Tabershaw-Cooper and per¬ 
haps with less complete results. 


DR. DERNEIIL: No, it is not the 3ame because of 
this particular circumstance we have attempted to fit these 
people into certain kinds of exposures. 

lie have applied tc their work history both total 
exposure time and a latent period and we have selected out of 
this whole group—this particular group who worked long enough 
or had long enough latent period, they ought to have demonstrated 
disease if they were going to do it, or certainly they might be 
expected to demonstrate disease and have not done so. 

Also, they have had a sufficiently long exposure time 
in terms of exposure to vinyl chloride that one might expect 


disease and it has not appeared 


ed 


. MS. IIRICKO: Cut any workers from those plants who 
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cancers, which however war. inversely related to exposure. 
The. explanation for this finding in not apparent. 


|. INTROD UCTION 

The study was begun by Tabershov/Cooper, Associates, Tnc. on 

E e 15, 1973, under contract from the Manufacturing Chemists Association. 

original eight month period of the contract was later extended by two 
inths, in consideration of logistical problems arising from the number of 

I ants which participated in the study. 

The objectives of the study are: 

(1) To compare the mortality of individuals who have worked in vinyl 
chloride plants with that of the general population; 

(2) To compare mortality patterns within the population of vinyl 

chloride workers, based upon estimated occupational exposure; ar.d 

(3) To compare mortality among vinyl chloride workers with the mor- 
I tality of other groups which TCA, Inc. has studied. 

| The study took the form of a historical prospective mortality study. 
p. study population consisted of individuals who had worked for at least 
p year in a joh involving exposure to vinyl chloride before December 31, 1972, 
included retired and terminated as well as active workers. For each such 
ker'the date of birth and an employment history were obtained, and the 
al status of the worker as of December 31, 1972, was ascertained. For 
lone found to have died, those death certificates that were available 

K 

l*c obtained and the cause of death determined. The observed mortality 


p compared with that of the United States male population. 
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>-rv. D ATA COI.l.r.C T ION 

In each plant, data were collected Cor each worker stated by the 
plant mann(', 01110 nt to have been employed for nt leant one yeai in a Job 
involving exposure to vinyl chloride. In some plants, particularly those 
producing the. monomer, this determination could be made on the basis of 
job tittles. Usually, however, exposure wan e function of both job title 
and the location of the Job in the plant, so that the assessment of exposure 
had to be made on a case-by-ca'se basis by plant officials. 

Data were collected for as far back in time as complete records were 
kept. In most cases this covered the entire history of the plant. In 
others, records were kept for a fixed period such as a decade. In a few, 
records were kept for different periods, depending on whether the worker 
.had died on the job or had left employment. 

In the latter case it was necessary to exercise care in defining the 
period for which study data were to be collected. For example, if a plant 
kept records for five years on those who left employment, but kept them 
indefinitely for those who died on the job, no termination could be in¬ 
cluded in the study unless it occurred within the. last five years; Data 
from the earlier period would be biased for the purpose of this study, 

• rT*. since a worker bad to die to be in the records for tire outlier period. 

*1 . . ' - ' • • • 

' * ' l * i> . • * • 

The policy therefore war, to determine how lon£ each kind of record was 
• kept (quit, discharged, retired and alive, retired and deceased, died 
while employed) and to define the study period ns the shortest of these. 

One problem which arose in the. 1»VC plants resulted from the fart that 
a worker could transfer within the plant from exposed to non-exposed jobs. 

© Therefore, even though the number of workers In exposed jobs at a given 


' •>• A •* .V 

* ' • ■ X 












may have been a small proportion of the total work force. It was 
necessary to search every worker's record to find those who might In the 
post have had over n year's experience. In exposed jobs. Several of the 
PVC plantn undertook to conduct this search themselves. 

As a result, plant data were, collected In two ways. In come plants, 
a TCA, Inc., team visited the ustnblisluncnt, copied the records designated 
by management as representing exposed workers, and obtained sufficiently 
detailed exposure estimates to produce a job history. In other.*:, the 
plants were provided by TCA, Inc. with standard forms which they filled 
out for workers whom they identified ns exposed. Three basic forms wore 
used, depending on whether the worker was known to bn alive, known to be 
dead, or was of unknown status. In all three cases a work history with 
estimated exposure was recorded, the differences being in the ancillary 
^W^a required. Attachment C shows such a form for workers known to he 
dead. 

Approximately 5000 of the study population came from plants visited 
by TCA, Inc., while, the remainder came from plants which had filled out 
the forms themselves. 


v. the nr.AfUT.n-?!‘i:T or exposure 


: The job history forms (Attachment C) were originally designed in the 

expectation that vinyl chloride exposure on each job could be quantified 
in parts per million. This proved generally to he impossible. However 

.vw- • • > 

industrial hygiene nnd safety personnel in each plant were able to identity 
certain jobs and locations us involving the highest exposures in the plant, 
and to classify oilier exposures ns medium or low relative to the "high" 
(presented by the jobs with the greatest exposure. Therefore, the attempt 
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Q obtain objective exposure data was abandoned, and each exposed job in 

the worker's history was scored 1, 2, or 3 to indicate low, medium or high 
estimated exposure. 

This f.ross classification has two major faille,-a, as a result of the 
subjective nature of the estimates. The first is that the scores represent 
estimated relative exposure within a given plant. It is therefore possible 
that, in objective terms, a "high- score in one plant corresponds to a 
"medium" or even "low" score in another. The second is that exposures in 
most plants have tended to decrease over time, so that a worker with long 
service may have had jobs in the remote past which involved "low" exposure 
relative to other jobs at that time, but which might he -high" in comparison 
with current exposures in the same job. This subjective classification Is 
therefore of questionable validity in characterizing the exposure of a 
r^jn worker. For epidemiological purposes, however, those who have high 
scores can reasonably be expected, on the average, to have had the greatest 
exposure, while those with low scores will have had the least, even though 
the true exposure, in each group may vary considerably from person to person. 

The estimated exposure history of each worker was summarized by calculat- 
ing An Exposure Index (El). This was done by multiplying the number of month, 
cm each job by the exposure score, totalling these overall exposed jobs, and 
lividing by the total number of months of exposure. 

! * • FOLI.OW-UP OK STPOY l’Q Pirr.AT] ON 

A follow-up procedure was instituted for those vlio had loft employment 
md whoso vital status could not ho determined at the local plant. A portion 
)f the terminations was traced by mail. usln B a form letter sent to the last 

O 


•\ - i 
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know,. Attachment u shone such . letter. If t „ c Jclt ,. r ^ ^ 

O. 0 J no undcliverablc, the procedure shown in Figure 1 „„ s « e 

obtain a current address. 

' 

The remnJuder of the terminations won traced through . retni, credit 

bureau. The Utter woo alee done for n portion of those who could not 
be found by the mall fo]lov/-up. 

Approximately 5500 of the study population cane from plant,, in vl ,ieh 
direct mall follow up was employed. In the remainder of the population 
follow-ups was by retail credit bureau. There was no significant 
difference between the success rates of the two methodologies, 
i Tsble 1 shows the vital status of the study population as of liecembcr 11 
'972. Follow-up is 85 percent complete. although follow-up date were 

r tm re<:ClV<: ‘ 1 at thC t, “‘ “1«» «» Closed for this report. 

’’ f O° 352 Wtk “ S kr ° W ’ £ ° ^ <"“>* CCI t if lent es have been received 

or all but ?.4. 

The mortality calculations in the succeeding sections of this report 
re bosod only on those workers who were successfully traced, which is ' 
Tuivalent to assuming that mortality among those not found is the same' 

’ “°" 8 th °“ ”' 10 UC " f ° U " d - to examine the reasonableness of 

_is assumption, the differences between those found and not found ate. .. 

• amlned b ^efly as part of the following section. 

I* d escription or stupy ror uf.ATTOM 

«l ^ T “ Mo : 8 a,K ~ a tlK! "“rotten of those successfully ttneed, by year 
birth and number of months of exposure. The modlnn birth year was „ 3 1 

impaired with 1920 for those not found) .and the median duration of employ- 
■t in an exposed Job was 80 months «* months in those not found,. The 
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sho’rtcnt* exposures occur in both the olilc6t men, most of whoseworking 


■'tfe was over when vinyl chloride came 


into general use, 


and the youngest 


men, whose date of hire was closer to the closing date of the study. 

Although nearly half of the study population had lens than 60 months: 
of exposed employment, there wore nevertheless 855 workers with ?0 years 
or more exposure, and 1661 with 15 years or more. 

Table 3 shows the di.stributJon by duration of exposure and the year 
in which exposure began. The median year in which exposure began was 1962 
(versus 1 953 for those not found). Notice that almost half the study 
population first entered exposed employment in the decade 1960-69. This 
reflects the fact that a great many plants first began vinyl chloride 
operations in that decade and means that these workers have not been ' . 
follov;?d for any substantial length of time after tbeir exposure occurred. 

Table 6 shown the relationship between duration of exposure and 

l 

C^j)osuic Index (HI). The median F.I is 1.64 (1.75 for those not found). 
There docs not appear to be a close relationship between the El and the 
duration of exposure, that is, workers with a higher F.I do not differ 

I 

i substantially in duration of exposure from those with a lower FI. One 
implication is that in assessing the relationship between mortality and 
exposure., both duration and level of exposure should be examined separate¬ 
ly, as well as in comb inat ion. •> . . r . . > . . 

‘The data shown above for those not found indicates that they were 
born (and began their exposure) about 10 years before the group on which 
.follow-up was complete, and had about half the duration of employment 
with a slightly higher FI. Typically, their employment in an exposed job 
ended before 1960. The bulk of these workers came from older plants from 
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which data were collected Jate in the study. 

Altl “’ UEh tl,crc to be nothin* very unusual about this croup 

in terms of work history and exposure, ft Is nevertheless true that tho<r 
exposures took pfaee further hath fa tin. than that of the croup suceess- 
felly traced. It is therefore possible that their mortality, after a 

substantial latent period, micht show a somewhat different pattern of 
mortality from the traced croup. 

• CALCIH.ATTOH O F P.ISIC OF DEATH 
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The usual method of describing the risk of death in a study of this 
kind is to express the number ef deaths which actually occurred as a 
percentage of the number which would have been expected In a comparable 
wale population observed over the same ego and time Intervals. This 
statistic is called the Standardised Mortality Ratio (SHR). 

lyj" 0l<ICr C ° Calc “ lato t,ia "“"•her of expected deaths it is first 
eccssary to calculate the number ef years for which each worker was 

bserved. and to classify these years ef observation by the ngo intervals 
ate which they fell and the birth date of the worker. 

Table 3 shows . calculation for the 7m vinyl eblorM . uork „ r8 
■ Whom follow-up was complete. This group represents 77,87,5 person-years 
observatton. por^exompte. the table shows that for workers her., i„ the 
era 1925-29, there were 2725 person-years of observation In the age 
terval 30-37,, and an easy calculation shown that these person-years were 
Odin a period whose midpoint was about 1,60. Therefore, the number of 
■ths to be expected in this cell ef the table Is the number of deaths 

urring in I960 among 2725 mates ago,! 30-34 j n 

E 3U 34 in a comparable non-expose,! 

ulation. 


v‘". 4 ; 





In thC prC80nt ^udy the U. S. male population was used as the 
standard of comparison, and the ngc-spccifi c U. S. male death rates 
for the appropriate np.cn and years were applied to the corresponding 
cells of Table 5 to obtain the expected deaths. 1 This was done f m a n 
causes of death together, and for each of the 35 causes for which detailed 
mortality rates arc published on a national basis (omitting such causes 
as breast cancer, congenital malformations, and diseases of infancy). 

Table (. shows observed and expected deaths, and tl.c SMR, for each 

° f thCSC CaUi:C6 fcr tho total st udy group. In calculating the Sim's for 
specific causes, the 24 deaths for which no certificates were found were 

assumed to have the same cause distribution as those for which certificates 
r erc available. 

• ln thG Rtandard Population, each SMR would be equal to 100. Therefore 
th^tatiatical significance of the deviation of each SMR in the study 
opulation from the expected value of 100 was tested. A single asterisk 
ndicatcs those SMI's which differed significantly from ?00 at the 5 
ercent level, that is, which had a probability of .05 or less of 
ccurring by chance. A double asterisk indicates those which were 
Igtiifleant at the 1 percent level. OMR's bared on fewer than 5 observed 

The practical interpretation of 
yese statistical statements will be examined below. 


H^n''y=i'r Ct> “or I tlI il fJr,i i enter*! arm,.,,! , 

• J-or the firsL three diagonals (from left to right) 1950 „lp. 

..." i ^rs. 1555 - ,w9 ~ •«*—-•> 

te£jprd error of the ag^ndjJs'tcd' dea£h ra^^'vi ITl'St itliTlc** 0 ^ 

( 'l (1%1) pi> 275-285. 
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Tabic 7 shows the same Jim's for workers with an Exposure Index 
?fdw 1.5 versus those at 1.5 or above. The dividing point of 1.5 


represents a level halfway between "low” and "medium." 

H Table fi shows similar results for workers with less than j years 

f poourc versus those with 5 years or more. 

In order to examine the possible interaction between duration and 
^vel of exposure, the study population was divided into 4 groups on 
the basis of both El (low vs high) and duration of exposure (short vs 
Jonp,) using the same dichotomization as Tables 7 and 8. 

Table 9 shows the results for short versus long exposure in the low 
TI group, and Table 10 shows the same comparison in the high El group. 

| In each of the above tables, doe* - !... mr which certificates had not 
been received were assumed to he distributed or, u uniform percentage of 
causes. The cause specific SMTP's were therefore adjusted upward by 
g percentage which varied in each subgroup. Table II shows the distri¬ 
bution of uncertified deaths in each group, and the resulting percentage b> 
Jhich the cause specific SHR's were increased. 

r . ANALYSIS 

The overall mortality of the study population is statistically 

lignif icnntly lower than that of the II. S. male population. There were 

ptiM.v •. • V. \ ’ 

352 observed deaths compared with 467 expected, for an RMR of 75. 

j|j Table 6 allows that no specific cause of death wan statistically sign! 

< icantly greater than expected. Several, particularly heart disease, 

ccldcntn and "other diseases" not detailed in the tables, were sign!flean 
Below their expected values. 


The overall mortality of the study population is statistically 
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When the study population Is divided according to length and duration 
of exposure (Tables 7 and 8) and combinations of these measurements 
(Tables 9 and 10) three major patterns emerge. 

• For malignant neoplasms as a whole, the SMIl increases with increasing 
exposure, whether measured by level, duration, or both. In the high ex¬ 
posure. group with 5 yearn or more exposure (Table 10) there, ore 30 observed 
cases and 26.11 expected. 

For cardiovascular - renal'diseases as a group, there are also increases 
in the SMR with increasing exposure, but the number of observed cases remain 
less than expected, the differences being statistically significant in all 
groups except the high exposure, long duration group in Table 11. 

H For all ether causes, there are r.o consistent relationships with exposure. 

Within the malignant neoplasms, the largest (although not statistically) 
U^^gnificant 81111 is in cancers of the buccal cavity and pharynx, with 5 
observed, 2.84 expected, and an SMR of 189. However, Tables 7 to 10 show 
that all these cases have Exposure Indexes below 1.5, and 4 out of the 5 
| have less than 5 years exposure. 

Cancer of the digestive system shows no excess in the study population 
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ns a whole. However, in those workers with Exposure Indexes of 1.5 or • 
higher, there arc 12 observed cases where 9.14 are expected (table. 7). In 
the subgroup of the above workers with 5 years or more exposure, there are 


) |ll observed cases and 7.47 expected. 

Respiratory cancer shows a slight excess in the total, group, and a 

■ ? : • ■ 

■ similar pattern for different exposure categories, with 13 observed versus 
10.28 expected when the Exposure Index is 1.5 or higher, and 12 observed 
%crsuo 8.50 expected when, in addition, the duration of exposure is 5 years 
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Malignant neoplasms of other anJ unspecified sites show nil excess in 
jl the total group, and on Increase with both level nnd duration of exposure 
.(Tables 7 nnd fl). The relationship with exposure is more pronounced, since 
I * thoSft wlth f-ponurea of less than 5 yearn have fewer enure than expected. 

■ T1,c lywphosarcosiaa, although occurring at about the expected rate when 
the whole group is considered, arc concentrated almost entirely in the high 

I exposure long duration group. In that category there arc 4 eases observed 
and 1.84 expected. 

|| Cancero of the genital nnd urinary organs, and leukemia, have fewer 

■ cascc than expected. The number of cases is too small to examine any trends. 
X. DISCUSSION' 

I favorable overall mortality of the study population is a phenomenon 

■ commonly observed in working populations. Studies of several occupational 
groups have shown that, even if there is an occupational hazard which greatly 

| increases the risk of death from a particular cause, the overall mortality 
may well be favorable. Table 12 chowu the SMR's obtained in a number of 
• recent studies of other occupational groups. Although for technical reasons 
-Jehene SMR's are not strictly comparable, the. overall mortality in the present 
£3$ftptudy Is clearly favorable. " 

J 1 SMR's which arc higher than expected may be worthy of attention 

even if they are not statistically significant. This is especially true in 
I the present study since the number of deaths from many causes is quite small, 

“ * ,nd cven n relatively high SMR may not reach statistical significance. 

If, in addition, a particular cause shows a consistent pattern of 
nf Q 8C wlth cx P osure «>r estimated exposure, the findings are particularly 
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interesting. 

By these criteria, mortality from digestive cancer, respiratory cancer, 
cancer of other and unspecified sites, and lyinphofsarconin, appear to be related 
to exposure ns estimated in this study. 

In view of the association between vinyl chloride exposure and angio¬ 
sarcoma of the liver, the digestive concern v/erc examined further to see 
what contribution angiosarcoma made to the observed mortality pattern. 

Of the 19 dige.stive cancers, 7 were liver cancers, of which two were 
angiosarcomas according to the. death certificate. However, among angiosarcoma 
deaths in vinyl chloride workers identified by other investigators, there 
were 6 v/hich occurred in the present study population during the study 
period. They were all found in the course of the study, hut 4 were listed 
on the death certificate as due to causes other than angiosarcoma. Table 13 


sh'"'s these deaths with the death certificate cause. 


SJ 


If there had been no angiosarcomas, Table 13 shows that the total number 
of digestive cancers in the high exposure group would have dropped to 8, and 
the number with high exposure and 5 years or more exposure would have dropped 
to 2, so that the mortality pattern in this cause group is due entirely to 
angiosarcoma. 

The other cause group worth further investigation is cancer of 

, t . „ • . • • * • . • ir • ' •. , * ; . 

other and unspecified sites, both because it is a heterogeneous category and 
because it seems, unlike the other cancers, to be more related to duration than 

to level of exposures. 

+ • . * 

Table 14 shows a list of the specific causes included In this category. 


which is essentially brain cancer and generalized cancer with primary site 


u 


• •* V 
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■ U ^ >Wn ' About 40 percent of the. observed deaths were clue to brain cancer. 

^ Tn tlie general male population, about 22 percent of this category is due to 

■ brain cancer, co that not only is the mortality from tills cause excessive, but 
JB brain cancer is overrepresented. 

■ The possibility exists based on tlie lack of specificity of some oT tile 

■ listed causes that come of the brain cancers were not: primary, hut inctastascs 
|from another unidentified site such as the lun|;. 

| The cancers of the buccal cavity and pharynx are difficult to explain 

because of their occurrence in the low exposure - short exposure group. It 
B is possible that this is a chance occurrence, or that exposures to other 
| substances were involved. 

XI . POP SI RLE BIASES L" TU T. CAbCl'T.AT ION OF RISK 
| There are. three areas in which bias could have entered the calculation 

vj 

| above SMR's. The first is the choice of the U. S. male population as 

a standard. The second is the absence of 15 percent of the population} who 
| /ere not found. The third is the discovery, as the study ended, of a group 
>f 1500 workers whose exposures occurred up to 35 years ago, and who are not 
V Included in the study proup. 

The choice of the U* S. mole population was not entirely appropriate• 
he study population was concentrated almost entirely in the Eastern naif of 
he United States, whose normal mortality in slightly higher than that of 
whole country. This implies that the correct expected values should 
H iave been slightly higher than the ones which were used, and the corresponding 
|j*'* ” u,!htly louor - T " ls hn " no practical significance except for those 
JalJ.gnanci.es in which the SMR's were above 100. However, regional differences 
Ijn^Jtality from those causes is such that these SMR's would have been at 
|oct 1.5 to 3 percent lower, with no substantive difference in the results. 




I 
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The worker, who could not ho traced my conceivably contain a dlspropor- 
Monatc number of death,, which could incrcar.o the overall Sim. U nppon „ 
likely that the distribution of caoaea would he eebntantlaljy different, how¬ 
ever, without actual data in hand, the possibility cannot he ruled out that 

cither come new caoaea of dear.ight hero. signmeant, or that ... of the 

relationships round in thia study might ho diluted. 

The name comment, apply even more to the group of 1500 workers discovered 
too late to be Included In the study group, since they would provide data in 

precisely the ore, (very long exposure and long latency) in which the present 
study Is relatively weak. 
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Table l 


Follow-up St.itur, of 8384 Vinyl Chloride Workei •; 


Tot.il 

Alive Dend Unknown 

U.sit li Cer t I fic.it «•:; 
I'.oc'd. Not K«cV. 

Hmr.hu r 8384 

Percent. 100.0 

h 7 /(> J32 1236 

80.8 4.? 15.0 

Jt'ii L'.» 

92.7 7.3 
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Table 12 


Results; of Follow-up ’ 1 Several. Occupational Groups 


Study Population 

Number 

01 i.scr veil 

Years of 
Observation 

5IMR 

All causes 

bef erenee 

Asbestos buildinq 
product workers! 

12,402 

1951-1963 

i 

i 

l 

o 

i 

f 

1 

1 

• 

Kilter) j no /; 

Kendrick, 1967 

Asbestos friction 
material workers 

7,mo 

II 

89 

Knterline r, 

Kendrick, .1907 

Asbestos textile 




Knterline f. 

Kendrick, 1967 

plant, workers 

1,043 

1* 

121 

Cotton textile 
workers 

G,281 

II 

80 

Knterline f« c 

Kendrick, 1967 

White underep'ound 
uranium miners 

3,414 

1550-1967 

159 

I.undin et al., 

19C9 

Steelworkerr 

59,072 

1553-1961 

02 

Lloyd £ Ciocco, 1969 

Asbestos insulation 
workers > 20 years 

250 

.1946-1965 

140 

Taberwhaw ot al, 

1570 

Coke oven workers 

4,GG1 

1951-19GG 

90 

Richmond et al, 1972 

Asbestos maintenance 
service, etc. 

438 

1941-19G9 

124 

Knterline et 
al, 1972 

Asbestos insulation 
workers > 20 years 

370 

19G3-1971 

190 

Hammond r. 

Oelikoff, 1972 

Asbestos insulation 
workers 

17,000 

1967-1971 

136 

llani’iioiid f, 

Selikoff, 1972 

Uranium mill workers 

. J t • • • ’?••* • 

Lead smelter workers 

G62 

t * ' f 

2,352 

1950-1967 

•• * 

. .1 

.1946-1970 

fv 99 

107 

Archer et al, 1973 

TCA, Inc., unpublished 

load battery plant 
workers 

Petroleum refinery 

4,GC0 

194G-1970 

99 

TCA, Ir.c., unpublished 

workers 

10,916 

1962-1971 

CO 

TCA, luc., unpublished 
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t nt Corporation _____ 

fnt Designation _ 

| . * 

Sddrcss 


1 _). 


ox t: 


I 

ddj 

I 

r Jephone 

ljERSIJ.W-COOPER ASSOCIATES' CONTACT FOR SUBJECT STUDY: 

f 

-tl< 

I 
I 

jp 

I 


tie 

R.ing Address 


-t Address (please identify with sufficient precis^ 
to serve as a taxi-driver's instruction) 


on 


<P 

I 


phonr 


J_) 


Signed 


■ ^ “ - - 

•/'. ; y< • -v • . • *• .y 

> " • ' Title * 

I 
I 
I 


« ;• ’ VA 


Company 


Address 




u 


Telephone _(_) _ 


ox t 




ATTAClIMtH- \ 









crr.li/Jw-Coopcr A-:iociatos, j n c 
ICO Kilvia St., Suite 104 
crkeley, California 94704 


JLjlIi?.yJ ALLg 11 vcm Knld^io io^jn^ 


ant Mo. 


When did Chin plant begin work involving vinyl chloride? 

1 ? thc approximate size of the current work force 
—!*JL££ of secretarial and office personnel? 

Approximately ho;; many of these arc employed in Jobs In¬ 
volving some exposure to vinyl chloride? J 

Please answer the appropriate one of the following 
questions about your retirement plan. 

a. No retirement plan 

b. Voluntary plan, begun in 

c. Required of all employees, begun in 

d. Now required, formerly voluntary. 

Voluntary plan begun iry 

Required plan begun in 

Remarhe: 


Please answer the appUeable questions below about 
ctention of records. How long arc personnel records 

. for those who retired but were not covered by a 
retirement plan? 3 

' h°vo v l dIcdr Wl ° , ' !tlrC,l -d 

for those who quit or were discharged? 
for those who died while employed? 


ATTACIIMKHT I) 
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I TTlJernh aw- Cooper Associates , Inc. 

i K c 2 


I 

6. Do the personnel record?: which arc retained contain n 

I record of )oh titles nod dates of Jo!> title; ch;inj»e?J for 
the individual concerned? 

* please list the Job titles In the current work force 
which Involve aone exposure to vinyl chloride. 

I 

I 

I 

V 

I 

I 

I 

I 

| ■ is • • 

I 


V 



V 


% 



i> 


; / 
•, 


ATTACllMI-tIT U (cent.) 










VCM KpldemfulogLcnl Study - Individual Work History 
ovm n - Workers known to have died (please attach copy of death certificate) 


, Date of hirth 

. Date hired _ 

. Date of death __ 
. place of death 


Status at iimo of death: 

5. Employed _ 

6. Retired (p.lvc date) _ 

7. Terminated (give date) 


If death crttIflcatc is nor available, please p,ive nar.c of worker 
so that death certificate can ho obtained. ?;o contact will he made • 
tilth relatives or attending physician. 


Job history with estimated exposure 


Check colimited exposure In ppm 
4 in 50-199 200-500 >500 


/TTAcnr.i.r r r 
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ertahcu i j/coopi^p (:iasacicil:rr>R 

I' '"’I* Uofkoley. California 9-1/04. Telephone (41L>) 04fi-.'135S 


I We are a research firm concerned with the health of workers 
in Industry in the United States. We have been ashed to study 

havl ZITi UX °r’ CV t0 dt,tcrn5i " 2 health of men who 
have at one time or another worked in these occupations. 


I In tllTVu n ,/C nCOd t0 knOW if t!,Me mc " "re interested 

on or f emh ° r 31 * lt,72> Fur any of t,,( ‘ •»*« ‘'ied 

I death w ill nt S'*' WC nCed C ° know thc f ,,aCR a " d 

death With these facts, we can compare the health statistics 

of our non with thc p.enernl population. 

■ To .lsiilut II!, can yon provide InformneIon rcr.arillnr. thc port.on 
vhonc name appear, holov! attcipvj, cidrccced rein.., id t- 
is enclosed for your reply. 

^^nnf!r S . J°i Sny * Hny inform:,l;lt,n y° l ‘ Give us is strictly 
confidential. 3 

| Thanks for your cooperation and assistance with this project. 


Sincerely, 


W. Clark Cooper, ,‘i.u. 


■ f * ' • * V ’ • ’ V . ‘ , 


Name: 


•■■o.* . ■-.< - ... £, ; • 

Was above named man alive ns of 12/31/72? 

I lf deceased prior to 12/31/72; 

Date of deatli 


Date of birth; 


rlnco of death (city and state) 






' * 
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STATEHlHT OF ROBERT D. SOULE 
VICE-PFES1DC8T, INDUSTRIAL IIYSiESF SERVICES 
l-'OF: GEORGE 1). CLAVTOi! AND ASSOCIATES 
PREPARED FOR PRESENTATION AT 
DEPARTMENT OF LABOR HEARINSS OH 
VINYL CHLORIDE; 

OCCUPATI DUAL EXPOSURE STANDARD 
JUNE 25, 157H 
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JUDGE fiYATT: 

f; iY naml is Robert D. Soule or- 4221 Harykood 

Dr 1 Vc, T/iO t j hi CHI GAN. I AM CURRENTLY VICE-PRESIDENT/ 

Industr al Hygiene Services for George D. Clayton and 
Associates , an environmental health consulting organ y - 

ZATION LOCATED IN SOUTHFIELD, MICHIGAN WITH A BRANCH 

OFFICE in Fallbrook, California, 

^ RECEIVED A BACHELOR OF SCIENCE DEGREE (CNEMI 
CAL ENGINEERING) FROM MICHIGAN STATE UNIVERSITY IN 196:5 

and a Master of Science in Chemical Engineering degree 
, ..from Purdue University in 1965. Between February, 1965 


, , *. i * *• 

• ■ ■*< 

.1 •. »yrl 


o-; 


’jk 

• vs* 


I 
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and July, 1970 I wag employed by The Now Chemical Company. 
With the exception of the first four months, my activities 

WHILE EMPLOYED BY The DOW CHEMICAL COMPANY WERE IN THE 
FIELD OF INDUSTRIAL HYGIENE—FOUR AND ONE-HALF YEARS AS 
AN ENVIRONMENTAL HEALTH ENGINEER WITH THE CORPORATE 

Environmental Health Laboratory and one year as Senior 
Industrial Hygienist with the Texas Division in Freeport, 
Texas, Since July, 1970 I have been responsible for the 
industrial hygiene services of George I), Clayton and 
Associates, a private independent consulting firm establish 
in 19I>4, In my present position, I have been responsible 
for providing industrial hygiene consultative services to 

A WIDE SPECTRUM OF INDUSTRIES, TO VARIOUS TRADE ASSOCIA¬ 
TIONS, 10 INSURANCE COMPANIES, AND TO SEVERAL GOVERNMENTAL 
AGENCIES, I HAVE BEEN PERSONALLY INVOLVED IN SEVERAL 
CONTFSTED CASES HEARD BEFORE THE OCCUPATIONAL SAFETY AND 

Health Levi ew Commission, both as an expert witness 
for the U. S. Department of Labor and on behalf of 
industrial clients. 

- ' I AM a REGISTERED PROFESSIONAL ENGINEER IN THE 

states of Michigan, Indiana and Texas. I am'certified 

IN THE COMPREHENSIVE PRACTICE OF INDUSTRIAL HYGIENE BY 
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the American Hoard of Industrial HygiIne, certified as an 

INDUSTRIAL HYGIENE ENGINEER BY THE ENVIRONMENTAL 

Engineering Intersociety Board and certified by the Board 
of Certified Safety Professionals. 

The purpose of this presentation is ro focus 

ATTENTION ON THAT PORTION OF THE PROPOSED PERMANENT STANDARD 

FOR VINYL CHLORIDE WHICH PERTAINS TO REQUIREMENTS FOR USE 

OF PERSONAL RESPIRATORY DEVICES. The PROPOSED PERMANENT 

STANDARD STATES IN PART "WHERE DETECTABLE LEVELS OF 

VIN'iL CHLORIDE ARE MEASURED, IMMEDIATE PROTECTION SHALL 

BE PROVIDED AGAINST EXPOSURE TO VINYL CHLORIDE BY THE USE 

OF ENGINEERING CONTROLS, WORK PRACTICE METHODS AND RESP1RA- 
T ORS.... 

Wherever feasible engineering controls and 

WORK PRACilCE METHODS, WHICH CAN BE INSTITUTED IMMEDIATELY, 
A^E NOT SUFFICIENT TO REDUCE CONCENTRATIONS OF VINYL 
CHLORIDE BELOW THE DETECTABLE LEVEL THEY SHALL NONETHELESS 
BE USED TO REDUCE THE CONCENTRATIONS TO THE LOWEST 

PRACTICABLE LEVEL AMD SHALL BE SUPPLEMENTED DY MEANS OF 

RESPIRATORS.,.. . 

ft l f • \ 

WHERC/ER MO FEASIBLE ENGINE ERINS CONTROL OR 
WORK PRACTICE METHOD CAN BE INSTITUTED IMMEDIATELY, 

IMMEDIATE RESPIRATORY PROTECTION SHALL BE PROVIDED..,," -V ' 





The paragraph of the proposed permanent standard 

WHICH DEALS SPECIFICALLY WITH RESPIRATORY PROTECTION 
(S1910.93q(g)) STATES THAT "RESPIRATORS SMALL BE USED 
ONLY IN CASES OF EMERGENCY AND WHERE REQUIRED BY ANY 
OTHER PROVISION OF THIS SECTION, RESPIRATORS MAY NOT BE 
USED IN LIEU OF FEASIBLE ENGINEERING CONTROLS OR WORK 
PRACTICE METHODS," THIS PARAGRAPH OF THE PROPOSED STANDARD 
FURTHER SPECIFIES WHAT TYPES OF RESPIRATORS OR COMBINATION 


OF RESPIRATORS FOR PROTECTION AGAINST VINYL CHLORIDE MAY 
BE SELECTED, THESE INCLUDE: (a) A POSITIVE PRESSURE, 


FULL-FACE PIECE SELF-CONTAINED BREATHING APPARATUS, 

(b) A PRESSURE-DEMAND FULL-FACE PIECE SELF-CONTAINED 
BREATHING APPARATUS OPERATING IN THE PRESSURE-DEMAND 
MODE, (c) A COMBINATION TYPE "C" PRESSURE-DEMAND FULL- 
FACE PIECE RESPIRATOR OPERATING IN THE PRESSURE-DEMAND 


MODE AND A PRESSURE-DEMAND SELF-CONTAINED BREATHING APPARA¬ 
TUS OPERATING IN THE PRESSURE-DEMAND MODE, AND (d) A COMBINA 
TION TYPE "C" CONTINUOUS FLOW RESPIRATOR AND PRESSURE- 
DEMAND SELF-CONTAINED BREATHING APPARATUS OPERATING IN THE 

PRESSURE-DEMAND MODE. • . -••••-Tv • • ' 

ON THE BASIS OF MY PAST AND PRESENT EMPLOYMENT 


WHICH HAS HAD ASSOCIATED WITH IT OCCASSIONS TO BECOME 
FAMILIAR WITH THE PRODUCTION OF VINYL CHLORIDE AND POLY- 



VINYL CHLORIDE., I AM FA.v 
NATURE OF THE DUTIES f<EC ! . 
PRESENTATION TODAY TAKES 
OF THE ROUTINE ACTIVITIES 
INDUSTRIES; AND IS DIRECi 
CONSIDERATION OF THE FE/.S 
OPERATIONS WHILE THE EMPi. 
FULL-TIME BASIS, 

The type oi ; pr; 

DEVICE WHICH IS SELECTED . 
OF THE NATURE AND EXTENT 
OF THE WORK PLACE AND RE'. 
THE WORKERS ARE ENCAGED. 
LIMITATIONS OF THE RESPIf 
ARE BASICALLY THREE TYPE- 
AVAILABLE FOR USE IN ATI IN¬ 
ORGANIC SUBSTANCES IN GEN. 
PARTICULAR, THESE INCUR 
APPARATUS WHICH INCORFOi*.. 
OXYGEN-GENERATING MATER IAl 
THE WEAPER OF THE RESPIRAi 
AIRLINE RESPIRATORS WHICH 


if 711 ’ 

• ; ■ j 

• t 

, 

, . 4 

A GENERAL WAY WITH THE 
PLANT PERSONNEL, P*Y 
OUNT MY UNDERSTANDING 
D OF EMPLOYEES IN THESE 
AJOR PART , TO THE 

4 

OF CONDUCTING PLANT 
\R RESPIRATORS ON A 

TPIRATORY PROTECTIVE 
MUST EE A DIRECT FUNCTION 
A7.ARD, THE CONDITIONS 
S FOR THE JOBS IN WHICH 
CHARACTERISTICS AND 
AILABLE FOR USE, THERE 
iRATORS WHICH ARE 
CONTAINING VAPORS OF 
D VINYL CHLORIDE IN . 

LF-CONTA1NED BREATHING 

PLY OF AIR, OXYGEN OR 

IS ACTUALLY CARRIED BY ’ 

THE HOSE MASK AND * * 

RATE A MECHANISM FOR 



r 


t 




PROVIDING THE WEARER WITH A SOURCE OF FRlSH AIR. The 
BASIC DIFFERENCE BETWEEN THE HOSE MASK AND AIRLINE 
RESPIRATORS IS THAT WITH THE HOSE MASK RESPIRATOR, AIR 
IS SUPPLIED WITH OR WITHOUT MEANS OF A BLOWER FROM A 
SOURCE OF rRESH AIR EXTERNAL TO THE ENVIRONMENT BEING 
ENTERED, l»r.H THE AIRLINE RESPIRATOR, AIR IS SUPPLIED 
THROUGH A SMALL DIAMETER AIR LINE FROM A SOURCE OF 
COMPRESSED AIR, V/lTH BOTH TYPES OF RESPIRATORS, THE AIR 
IS PROVIDED TO THE WEARER BY MEANS OF A CONNECTING HOSE 
OR AIR LINE. _ (C) AlR PURIFYING RESPIRATORS IN WHICH THE 
CONTAMINATED AIR IS PASSED THROUGH A CLEANSING MECHANISM 
WHICH IN COMMERCIALLY AVAILABLE UNITS FOR USE IN 
ATMOSPHERES CONTAINING ORGANIC VAPORS CONSISTS OF AN 
ABSORBENT BED OF ACTIVATED CHARCOAL, 

IT SHOULD BE EMPHASIZED THAT ALL RESPIRATORS 
HAVE VARIOUS LIMITATIONS INHERENT IN THEIR APPLICATION 
AND INTENDED USE. THE BASIC FUNCTION OF THE PERSONAL 
RESPIRATORY PROTECTIVE DEVICE IS TO PROVIDE SOME INTERIM 
PROTECTION TO THE WEARER IN CASES WHERE EMERGENCY 5JTUA- 
TTIONS ARISE; OR FOR A PERIOD OF SHORT EXPOSURE WHEN 
ENGINEERING CONTROL OF THE CONTAMINANT IS NOT FEASIBLE. 

A PROGRAM OF USAGE OF PERSONAL RESPIRATORY PROTECTION 
CANNOT IN ANY SENSE BE CONSIDERED AN ALTERNATIVE TO 





/ 


/Vr- 
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ADEQUATE ENGINEERING CONTROL OF CONTAMINANTS, ACCORDING¬ 
LY,, IT IS INAPPROPRIATE TO CONSIDER IMPLEMENTATION OF A 
PROGRAM WHICH REOiLLRC/I FULL-TIME USAGE OF PERSONAL 
RESPIRATORY PROTECTION AS PART it THE OCCUPATIONAL HEALTH 
PROTECTION STRATEGY, 

Thi: LIMITATIONS AND DISADVANTAGES ASSOCIATED 
WITH iHE VARIOUS TYPES OF RESPIRATORY PROTECTIVE -DEVICES 
VARY FROM ONE TYPE OF UNIT TO ANOTHER, TlTE LIMITATIONS 
INHERENT IN THE AIR PURIFYING RESPIRATORS ARE SO 
SIGNIFICANT THAT CONSIDERATION OF THEIR USAGE IN A 
PROGRAM WHICH REQUIRES FULL-TIME PROTECTION EY RESPIRATORS 
IS NOT APPROPR1AI E, fl-iE PRIMARY ADSORBENT (ACTIVATED 
CHARCOAL) WHICH IS TYPICALLY EMPLOYED IN THE COMMERCIALLY 
AVAILABLE RESPIRATORS FOR USE IN ATMOSPHERES CONTAINING 
ORGANIC VAPORS HAS ONLY LIMITED CAPACITY IN STOPPING 
PASSAGE OF VINYL CHLORIDE VAPORS. In ADDITION, WITH USE 
OF THE AIR PURIFYING RESPIRATORS, THERE IS NO MECHANISM 

c» v 

FOR THE WEARER TO KNOW THE PRESENT STATUS OF HIS RESPIRA¬ 
TOR, THAT IS, THE REMAINING USEFUL LIFE, VlNYL CHLORIDE 

POSSESSES NO WARNING PROPERTIES, I.E,, ODOR OR IRRITATION, 
ETC. THE LITE EXPECTANCY OF THE AIR PURIFYING RESPIRA¬ 
TORS IS MOT ONLY LIMITED, PUT UNKNOWN AT ANY POINT 








•'V 




r 





DURING ITS USAGE. Ill ADDITION, SINCE THE AIR PURIFYING 
RESPIRATORS RELY OH THE RESPIRATORY SYSTEM OF THE WEARER 
TO DRAW AIR THROUGH THE CARTRIDGES CONTAINING THE AIR 
PURIFY INC ADSORBENT, A NEGATIVE PRESSURE IS CREATED 
WITHIN THE FACE PIECE OF THE RESPIRATOR DURING INHALATION. 

There are inherent difficulties in providing an effective 

SEAL FOR THE RESPIRATOR PACE PIECE AGAINST THE WEAREIi's 
PACE BECAUSE OF VARIATION IN FACIAL FEATURES, THE WEAR¬ 
ING OF CLASSES AMD PRESENCE OF BEARDS, LONG HAIR OR 

mustaches, 

It is necessary therefore to take special pains 

TO BL SURE THAT A SATISFACTORY FIT IS OBTAINED. Ill THIS 
CONNECTION, IT IS ESSENTIAL THAT USERS OF SUCH MASKS BE 
ADEQUATELY TRAINED SO THAT THEY CAN BE SURE THAT THE MASK 
IS FUNCTIONING PROPERLY (THAT IS, WITHOUT SIGNIFICANT 
LEAKS) EACH TIME IT IS USED, 

In summary then, the use of air purifying res¬ 
pirators IS CERTAINLY NOT APPROPRIATE FOR SUSTAINED, LONG¬ 
TIME PROTECTION AGAINST SIGNIFICANT CONCENTRATIONS OF 

.. Vinyl chloride in the air. However, if proper precautions 

ARE TAKEN TO ASSURE THAT THE FACE PIECE FITS PROPERLY 
AND THAT THE CANISTER HAS AMPLE CAPACITY, I BELIEVE THAT 






CANISTER-TYPE MASKS ARE SUITABLE FOR SHORT-TERM USE IN 
ATMOSPHERES WHERE THE VINYL CHLORIDE CONCENTRATION IS NOT 
TOO HIGH. 


Those respiratory protective devices which 

HAVE INCORPORATED IN THEM PROVISIONS FOR SUPPLYING FRESH 
AIR TO THE WEARER DO PROVIDE AN ADEQUATE FACTOR Or RE¬ 


LIABILITY IN THAT IT IS NOT NECESSARY FOR THE RESPIRATOR 
TO "PURIFY" THE AIR BEING SUPPLIED. HOWEVER, THERE ARE 
GROSS LIMITATIONS ASSOCIATED WITH ANY OF THE "ATMOSPHERE- 
SUPPLYING RESPIRATORS". 


THE SELF-CONTAINED BREATHING APPARATUS UNITS,, 
SINCE THEY HAVE ASSOCIATED WITH THEM A SUPPLY OF AIR OR 
OXYGEN WHICH 15 CARRIED BY THE WEARER/ ARE AFFECTED IN 


THEIR USE OVER PROLONGED PERIODS OF TIME BY THE LIMITED 
LIFE OF THE AIR SUPPLY. In ADDITION/ THE UNITS ARE OF 
CONSIDERABLE WEIGHT AND SIZE/ THE MOST SIGNIFICANT EFFECT 
OF WHICH IS A DRAMATIC IMPAIRMENT OF THE MOBILITY OF 
THE WEARER. 

The hose mask or airline-type of respirators 

HAVE ASSOCIATED WITH THEM ADDITIONAL DISADVANTAGES INCLUD- 

» * . , 

INC THE SAFETY HAZARD POSED BY POTENTIAL TRIPPING OVER 
THE AIR SUPPLY LIME/ THE POSSIBILITY OF KINKING AN AIRLINE 



m 

* 
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THUS SHUT PING OF F THE SUPPLY l)P AIR OR OXYGEN. FURTHER- 
HORE, SINCE THE WEARER IS CONNECTED TO THE SOURCE OP AIR 
BY AM AIR LINE., HE MUST EXIT FACII AREA BY RETRACING HIS 
STEPS. FHIS LATTER POINT NOT ONLY HAMPERS HiS MOBILITY/ 
BUI POSES SIGNIFICANT LIMITATIONS ON HIS ABILITY TO 
REACT TO EMERGENCY SITUATIONS ENCOUNTERED IN ANY WORK 
AREA. 

All op the air supply type op resp -’atoiis have 

GENERAL LIMITATIONS WHICH MUST BE CONSIDERED IN CONTEM¬ 
PLATING PROGRAMS REQUIRING THEIR USE, ALL RESPIRATORS 
DECREASE THE FIELD OP VISION OF THE WEARER TO SOME EXTENT. 

Those units incorporating the full-face mask have a 

VERY SERIOUS RESTRICTING EFFECT CM THIS FIELD OF VISION. 

As A RESULT/ THE WEARER OF THE FULL-FACE PIECE MASK IS 
NOT AWARE FULLY OF ACTIVITIES IN HIS IMMEDIATE WORK 
AREA/ THUS POSING A SERIOUS POTENTIAL SAFETY HAZARD. 

In ADDITION/ IT IS VIRTUALLY IMPOSSIBLE TO CONDUCT 
VERBAL COMMUNICATIONS WHILE WEARING ANY TYPE OF RESPIRA¬ 
TORY PROTECT IVI; EQUIPMENT, ADDITIONALLY/ SOME AIR 
SUPPLIED RESPIRATORS OPERATING IN A POSITIVE PRESSURE 
MODE 4JJD INCORPORATING THE FULL HEAD COVERING MASK OR 
SHROUD HAVE ASSOCIATED WITH THEM EXCESSIVE NOISE LEVELS, 
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This not only seriously affects the ability of the wearer 

TO HEAR VOICE COMMUNICATIONS OR OTHER AUDIBLE SIGNALS 
INCLUDING EMERGENCY ALARMS, BUT CAN PRESENT A SIGNIFICANT 
HEALTH HAZARD AMD AT LEAST AN ANNOYANCE DUE TO THE 
INHERENT NOISE LEVEL WITHIN THE MASK. 

In concerns dealing more DIRECTLY with HEALTH 

RELATED POTENTIAL HAZARDS, IT IS RECOGNIZED THAT SOME 
WORKERS, BECAUSE OF KNOWN OR UNKNOWN IMPAIRMENT IN THEIR 
RESPIRATORY SYSTEMS, SIMPLY CANNOT AND SHOULD NOT BE 
REQUIRED TO WORK UNDER CONDITIONS WHICH REQUIRE THEM TO 
WEAR PERSONAL RESPIRATORY PROTECTIVE EQUIPMENT DEC/USE 
OF THE INCREASED BURDEN ON THEIR LUNGS. In ADDITION, 

IT IS GUITF. APPARENT THAT SUSTAINED PERIODS OF USE OF 
PERSONAL PROTECTIVE EQUIPMENT RESULT IN FATIGUE, 

ANNOYANCE AND MILD FRUSTRATION TO THE EXTENT THAT THE 
WEARER BECOMES MORE "ACCIDENT PRONE" THAN A WORKER NOT 
HAVING TO USE SUCH EQUIPMENT, SOME INDIVIDUALS, BECAUSE 
OF TENDENCIES TOWARDS CLAUSTROPHOBIA, SHOULD NOT BE 
REQUIRED TO WEAR EQUIPMENT THAI' IS AS CONFINING AS 

•\ * • • • • ., v • ■ • . • • *. . / • i>. 

PERSONAL RESPIRATORY PROTECTIVE DEVICES. 

With any protective equipment that utilizes 

PROVISIONS FOR SUPPLYING FRESH AIR OR OXYGEN TO TUP. 
WEARER, THERE IS AN OBVIOUS NEED FOR A PROGRAM TO MONITOR 


• > 


• . 
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THE QUALITY OF THE AIR OR OXYGEN WHICH 1 !• BEING SUPPLIED. 

This is particularly critical with networks of air supply 

LINES THROUGH A PRODUCTION FACILITY THROUGH WHICH FRESH 
AIR IS SUPPLIED FROM A CENTRAL COMPRESSOR. THE POSSIBILITY 
OF CONTAMINATION OF THE AIR SUPPLY, EITHER BY CONTAMINANTS 
GENERATED BY THE COMPRESSOR EQUIPMENT OR BY RECYCLING OF 
CONTAMINATED AIR STREAMS, MUST BE AVOIDED. THE HUMIDITY 
OF THE AIR SUPPLIED BY SUCH SYSTEMS TYPICALLY IS MAINTAINED 

l 

AT VERY LOW LEVELS TO PREVENT PROBLEMS ASSOCIATED WITH 
CONDENSATION IN THE LINES. AGAIN THIS PRESENTS A SIGNIFI¬ 
CANT POTENTIAL HEALTH HAZARD TO THE WEARER HI THAT HE 
WOULD BE EXPOSED TO LOW HUMIDITY AIR FOP PROLONGED AND 
CONTINUOUS PERIODS OF TIME, THE CONSEQUENCES OF WHICH 
WOULD BE ADVERSE EFFECTS ON THE RESPIRATORY SYSTEM. 


Although quantitative evidence documenting 

ADVFRSE EFFECTS (INCREASED ACCIDENT FREQUENCY, IMPAIRED 
HEALTH, ETC.) IN INDUSTRIAL OPERATIONS CHARACTERIZED BY 
PROGRAMS REQUIRING WORKERS TO WEAR PERSONAL RESPIRATORY 



V- ' * 

/v 


PROTECTIVE EQUIPMENT FOR SUSTAINED PERIODS OF TIME IS 


VIRTUALLY NON-EXISTENT, IF EVEN POSSIBLE TO OBTAIN, IT 
IS CLEARLY 111 VIOLATION OF GOOD INDUSTRIAL HYGIENE 
PRINCIPLES AMD PRACTICE TO IMPLEMENT PROGRAMS REQUIRING 
FULL-TIME USE OF PERSONAL RESPIRATORY PROTECTIVE EQUIP- 
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•In SUMMARY, THEN, FOR THE REASONS DISCUSSED, J | 

IS MY OPINION THAT IT IS JUST NOT PRACTICABLE, AND INDEED 
IT IS IN MANY WAYS UNSAFE, TO OPERATE A CHEMICAL PRODUCTION 
FACILITY WHEN THE WORKING FORCE IS REQUIRED TO WEAR 
RESPIRATORS OF ANY TYPE ON A FULL-TIME BASIS. HOWEVER, 

I DO BELIEVE THAT IT IS NOT UNREASONABLE VO EXPECT THAT 
SUCH PLANTS COULD BE OPERATED IF THE WORKING FORCE WERE 
REQUIRED TO WEAR RESPIRATORY PROTECTION DURING ONLY A 
PART OF THE WORKING DAY, In THIS LATTER CASE, I WOULD 
RECOMMEND THAT CANISTER-TYPE MASKS (WITH PROPER PRECAUTIONS) 
BE USED WHERE THE CONCENTRATION OF VINYL CHLORIDE PERMITS 
BECAUSE OF THE GREATER MOBILITY AND FREEDOM OF MOTION THAT 
IS PERMITTED 'i'0 THE WEARER, WHERE THE CONCENTRATION CF 
VINYL CHLORIDE IN THE ATMOSPHERE EXCEEDS THE SAFE WORKING 
RANGE OF CANISTER-TYPE RESPIRATORS, IT IS MY OPINION THAT 
ONLY AIR SUPPLIED RESPIRATORS OF SUITABLE DESIGN BE USED, 






carbon for analysis car. be achieved either by solvents or by 
heating. If solvents are used, carbon disulfide is the pre¬ 
ferred eluting solvent. It, howevcf, is extremely flammable 
and precautions must be taken to avoid exposure of fumes to 
open flames, sparks, and heat* 

Alternately, any vinyl Chloride collected can be 
desorbed by heating the adsorbent tube to 430°C and flushing 
with 12 liters of dry nitrogen gas, collecting the gas in an 
appropriate bag. both elution procedures appear to produce 
accurate, reproducible results. 

If the sample collection tubes are not analyzed 
immediately, care must be taken to avoid additional contam¬ 
ination or loss of vinyl chloride. It is preferable to analyze 
the samples v/ithin several days of their collection. 

Obviously, all sampling and analytical instruments 
should be calibrated and tested before use and the initial 
results compared to duplicate samples taken for analysis 
by the reference method. x 

' Samp . ,g Frequency: v - •' ' 

- • ■ - 

The number and frequency of samples required to in- 
. . * . . . ’, 

sure a safe and healthful work environment requires judgment.' *' 

Continuous area monitoring can be used as a processing aid 
to allow for early detection of leaks and losses so that 
equipment can be maintained. It can notify the employee of 

t • • • * • ,. 

a contaminated area so that proper protective equipment can 
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be worn to prevent exposure. 

With adequate continuous monitoring of the work 
area, less frequent personnel monitoring is needed to document 
employee exposure, if the continuous monitors indicate that 
the work environment is in compliance with established standards 
an annual personnel monitoring program should suffice. If 
continuous area monitors demonstrate that potentially Hazardous 
areas exist, a quarterly personnel monitoring program by job 
classification should be done. 

Summary and Recommendations: 

1. Preference analytical methods should be estab¬ 
lished in the permanent OSliA vinyl chloride standard. 

2. Continuous area monitoring should be installed 
in those areas with potential employee exposure. Several 
different instruments and methods are acceptable, depending on 
each particular location and manufacturing situation. Which¬ 
ever instrument or method is us« d, it should be checked no 
loss than quarterly against the Reference Method using air 
samples as similar as practicable to those extant in the work 

’ • • '.t ■ *'*• * . ■** '.v*vvf *. •.•*••*«’ ,-y». •» * •/ %x% m . '• +• • 4 ' V 

'ry ; •' •'* i V :* ‘ • ■ • • ' . * • • ' . 

environment. 

3. Annual personnel monitoring should be done in 
those plants with continuous area monitors. Personnel monitor¬ 
ing should cover each job classification, with potential 

\ 

exposure under typical operating conditions. Quarterly 

• , • 

personnel monitoring should be done, by job classifications 


2S 












and under typical operating conditions, in those plant 
continuous area monitors. 


without 


3 4. Gas chromatography, or where it is available 

4 gas chromatography-mass 

5 the instrument in the Reference Method 


pectrometry should be established as 


5. All resuits should be recorded as the time- 
weighted average (TWA) for the period of actual sampling time 
Thank you. 


JUDGE MYATT: Thank you. Dr. Stehl 


(Statement of Dr. Stehl was marked 


as Exhibit 20-L.) 


STATEMENT OF DR. ROBERT D 


OULE, VICE PRESIDENT 


INDUSTRIAL HYGIENE SERVICES FOR GEORGE D. CLAYTON 


AND ASSOCI/iTES 


DR. SOULE: Judge Hyatt 


, my name is Robert D. Soule 
of 4221 Marywood Drive, Troy, Michigan. I am currently Vice 
President, Industrial Hygiene Services for George D. Clayton 
and Associates, an environmental health consulting organiza- 

v ■ .:.v, . >• -. 

tion located in Southfield, Michiqan with a hranoh 'u'paiii,., 


California 


/. ■ : I was present during the testimony and cross exam 

ination of Mr. Hyatt on Tuesday on behalf of the Department 
of Labor, and during the testimony of Mr. Tomashefski yester¬ 
day on behalf of the Society of the Plastics Industry. I 
consider ny testimony to be in all essential resoects 
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(2) a pressura-demand cull facepiece seif-contained 
ln-oat.|ij.n(j apparatus opcrnitig j n the pressure demand mode; 

(3) a combination Type "C" pressure-demand full 
face pie.*-: respirator opera tisu in the pressure demand node and 
a pressure demand sc I.'-cot tair.cd breathing .apparatus operating 
in the- pressure demand note; or 

( !- .< a coi.u'in.: tion Type "C" continuous flew respir¬ 
ator and }\ -re:. -t- del:Mid sc 1 f-conta.ir.cd breathing apparatus 
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This typical situation would involve an excursion 


above p^e-cjiternined levels. In these instances, following 
established safety procedures, employees would be alerted to the 


higher than normal level and required to wear half-face masks 
with canister protection. This procedure would provide readily 


available protection for all employees during the time it takes 
to find and correct the problem. 

I now want to tell about some of the results of 
experimental work we have dene at R. F. Goodrich on canisters. 

Canisters, properly maintained, we have learned 
through experimental work, will last approximately 11 hours 

at levels up to 100 ppn when tested at 32 liters ner minute, 
the normal breathing rate. 

Mr. Hyatt on Tuesday commented on the deficient 
service life of cartridges. We have had similar experience on 
three and four inch cartridges, although our breakthrough times 
_at_100 ppm were of the order of 30 to -10 minutes. 



However, in canister masks, where ho lacked experi¬ 
mental data, w’e would like to make this further contribution. 

hn experimental flow chamber to test various types of 
adsoroents was set up to measure the adsorbtion-desorbtion 
characteristics of vinyl chloride monomer at flow rates of 32 
and 0 \ liters per minute os specified by IJIOSJ!. 

Calibrated flow meters were used to produce concen¬ 
trations of vinyl chloride monomer from below one ppn. to 
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MR. LASSITER: Thank you very much. 

One further question with scope here that borders 
on my last question. That is, given your answer that there is 
perhaps a shortage of occupationally trained physicians through¬ 
out industry, and given the fact that we have attempted in the ' 
standard to slant the test—besides a general medical 
examination—towards liver pathology, would you have some 
suggestions of how general practitioners that are available to 
industry would become aware of the specific problems that they 
should be looking for in terns of angiosarcoma, liver, all the 
other medical problems that have been indicated with exposure 
to vinyl chloride? 

DR. JOHNSON; I think if they were made aware of the 
fact that there was the possibility of liver cancer, most of 
them would knov; how to pursue a proper examination for liver 


cancer. 


Regrettably, there is nothing specific about the 


angiosarcoma. It is simply another liver cancer, and the same 
procedures would be used as for any other type. 

MR. LASSITER: Then, I take it, if by the scope you 
feel that the examination should not be exclusively orientated 
towards liver pathology, would you suggest that we delete the 
serum examination that we have prescribed here from the 
standard and simply say that the physician should consider the 
possibility of liver concer? 


25 








••• ‘ 593 730 

dr. JOHNSON= That would be an appropriate way, I 
think, to jive him the maximum flexibility. 

MR. LASSITER: Thank you. 

The next questions X have are for Mr. stehl. 

On your testimony concerning area monitoring versus ' 

personnel monitoring, which type-personnel monitoring or 

area monitoring-do you feel gives the most accurate estimation 

of actual individual employee exposure to vinyl chloride of 
the two? 

DR. STEHL: Do you wish the emphasis to be attached 
as far as accuracy? 

MR. LASSITER: To the individual. The most accurate 
estimation of actual individual employee exposure to vinyl 
chloride. 

DR. STEHL: I think personnel monitors are the most 

accurate. 

• MR. LASSITER: Do you consider, then, with your ' ■ 


recommendation that personnel monitoring should be used simply . 
as backup to area monitoring? 

■■■■ >-• ; ' • - •*••>' '■ .X'. ---aw. - ,v': 3&£j| 

' dr. STEHL: Yes. ■ • ■ , ' ■ ■ ' 

MR. LASSITER: May I ask why you recommended that 
only annual personnel monitoring be accomplished as a backup to' * 


area monitoring? 


. DR - STEUL: 11 was my expectation that the area 
monitoring on a continuous sequential basis would provide the 
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kind of continuous indication necessary to ensure stable plant 
operation and record of the kind of concentrations of vinyl 
chloride existing in the atmosphere, and that the function of - 
personnel monitoring would be to provide a continued update on 
particular work practices associated with different job 
classifications. 

MR. LASSITER: Then you think annually is sufficient 
to adjudge this? 

DR. STEIIL: Yes, I think so. 

MR. LASSITER: Do you consider that area monitoring 
or personnel monitoring will provide the most complete 
exposure record of employee exposure to vinyl chloride? 

DR. STEIIL: That's very difficult to judge. I'm not 
sure that with the amount of data that exists in one work 

situation on both types—I don't think I could make a judgment 
at this point. 

MR. LASSITER: when you talked about reference methods 
in your recommendation, are these reference methods in terms 

of performance? "\ : u y’. 1 v- , ‘vVy ,■ » V-v s \;i 

' * . • r : . ■. • ‘ * * jSj 

DR. STEIIL: Yes. 

..LASSITER: VJhen we are talking about area 

.• ’ • , ... 

monitoring, how would you determine which places to monitor 
that provide the most representative sampling points? 

DR. STEIIL: I think this requires an experimental 
program to determine what the point-to-point and time-to-time 





I 


I 


i 

i 


0,7 » W.' MiJAWDtIRG, DOCTOR Ol* 
hNVxUOhMBUTAT. .MTAIItK, TS»K ».i‘.GOOJ.>i':J.C»; »:0M\.1CV 


• 732 

A 


PREPARED l-on 
PRBSEKT/iTIOSi AT 


I 


OP J^r Cri oil vnri'L rm.cm.nr 

O-u AXPOSUkS Ci’M;*.*AP.D, JJKJJ 25, Vj'JA 


.1 «y name ie nooor W. dtraedburg. I director of environ:,.,,tel ,, Cfairc • 
| for The U.r-Coodrich Co:.„:,„y. , received ,. V doetorat* *„ the field of 

o^anic: ft h«*dctry from the University of Minnesota ir. l?r.C. :r have h,lu 
| with The B.r.Gooclr-eh Conpw.y during the P r,s«: v-./e .lv-vh>:.,o 

yC; ‘*' ia ‘ :, ' 1Je?,rch# technical mrtfnrjeMont, research ?a,a u^Lo^vv.e 




I 

o 


«. •..tiusUat.-Lon e,r«.? </ei>erai acmiiitUt:ration. 


| 1 wont to toll you about so.no of the. major objection:: to Portions of 
the proposed standard which would require that air-fed respiratora and 




roll--contained air -npplies be worn by workers in an environ* nt where 
I the level of. vinyl chloride is detect.Me. 

'* : 'Y * '»V **’’p ••-'***• ^ 

•_ nce a ""“-Stable" level of vinyl eblokde isn’t feasible, the 
^requirement X just "untie:,ed would man the full-tine rso of air-fed 
Inspirators and sell-contained air supplies by all o^loyces. for their 

f* a. _ 




E 


fun work turns throughout the vinyl monomer and polymer industry. 


J"’'" ^ U; "’ rW " for reasons 1 wiu M:plilin in 


ii Moment. 
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■ However, Employees may nee air-ouppUed protective devices while they 

cleaning reactor., or unloading vinyl monomer iron tank cars into 

storage fneilj.tj.es. in addition, these devices should Uj available 

for emergency use if there is a major emission of vinyl chloride in 
the: work ntrno: :ph<-"*o. 

Wic proposed standard would sanction only tour typos of respirator::. 

These are: 

(1) a positive pressure full facopieee self-contained breathing - lt „ 

(2) a pressure-demand full facepiece self-contained breathing apgarv ..a 
operating in the pres sure-demand mode:; 

(.1) a combination type ''C" pressure-demand full facepiece respirator 

J operating in the pressure-demand mode lma r ,res:jure..<v. r . ; ;,d - c , p . 

contained breathing apparatus operating in the pressure-demand 
node; or 

(4) a combination type -c- continuous flow respirator and a pror.suro- 
domond self-contained breathing apparatus operating in the 
[tv: i'- r ^.P^^^suvC'—dcnond mode. 

. •. • • • , . . !■.. t 

'■ ' V ' ,■ .»,;■•••• '• ■: • .. • • •. • 

• . i * * ,• • * 


r* 

.X’ 


Iheso four types of respirators allow only self-contained air supplies. 

However. chocking with other industries, we have learned that hose- 

®hpplj.cd, air-fed respirators can be used in confined areas, such as 

in handling radioactive material, welding and spray painting. The hose 

J- usually no longer than 2 S feet and generally there is no traffic 
in the work area. 
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1 in our 1 industry, work err; who clean polymerized vessels, or polys, also 
_ fil . t ^i s type of activity and the hose, os opposed to a cumbersome a:r 

tank, makes it easier to enter the vessel. 

I 

a. with an air tank, the operator would have to enter the. vessel and have 
the; tank passed down to l.iin, reversing the procedure when coming out. 
I The hose-supplied .‘yxt.m has its place, as in this application, hut 

■ it is not generally applicable to entire plants. 


Self-contained air supplies, or tanks, also have limitations in general 


J use. They arc heavy, weighing about 30 pounds. So 

wear them at all and many workers commonly experience fatigue after 
* rearing them a short, while. 

t 


mo workers cannot 




_ Furthermore, the 30 pound self-contained air supply lasts only 30-45 
minutes. Frequent recharging with high-pressure equipment, at least. 

| 12-16 times a day for each employee, would he necessary. To our 
— knowledge, no plants are equipped to.recharge hundi.ds of air tanks 

"h each day. Even if the equipment were available, the logistics of this 
exchange process, especially in the larger plants, are. almost in— 
r surmountable. 

I Like air hose., there is a place for self-contained air supply as an 
effective means of providing respiratory protection for employees. 
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■ fox- fcxamp’le -in unloading taiih cars, whore the ur.o of self-contained 
J^air supply would he intermittent., Smaller air packs arc also effective 
for some emergency escape situations. 


, 1 

1 


Tim regular use of inasV.s, whether ful.l-facv' or half-lace, regardless 
of the air source, presents a different sot of proh.'t e.Tts. 


| This is true despite the fact masks of all types have undergone ertonsiv 
■ research. 


Yet, there still is no "ideal" mask 


have learned from employers in other industries that the continuous 
I use of masks by employees causes many problems. Those include headaches 
|| irritation behind the ears, ingrown hair, inflamed facial glands and 
edema of the scalp. 

» Full-face masks are designed primarily to be used whei-e both eye and 

•< v: . ._ .. : .-«• - 

| respirator protection is needed. Eye irritation is not a problem in 
the vinyl industry. 




s 


I In fact, the use of full-face masks with air-fed respirators results in 
drying of the eyes and fogging of the face plate or eye glasses. This 
^tjoul.d be n safety hazard. Furthermore, full-face masks arc difficult 
M to fit properly over eye glasses. 
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| Mlic la/rger -.si:in conbacl: of a full-face mash also increases the 
^^ssibility of various skin irritations or aggravation of existing 
facial problems. 

|‘Half-face masks have slightly lower respirator efficiency than full- 
fete c masks. Whew.: the use* of air-fod respiratory protection is 
requited, this .slight reduction in efficiency can largely bo overcome 
through the use of air tanks or air-fed hero while eliminating most 
of the problem:: associated with full-fc.co masks. 

In a carefully monitored manufacturing plant, assuming a feasible lev 
of exposure is established, employees would be alerted by an alarm 
kern when this level is exceeded and appropriate respiratory equipm 
would bo utilized. 

This typical situation would involve an excursion above predetermined 
levels. In these instances, following established safety procedures, 
employees would be alerted to the higher-thon-normul level arid 
“ reejuired to wear half-face musks with canister protection. This 
^procedure would provide readily available protection for all employee 
during the time it takes to find and correct the problem. 


With the permission of my colleagues nh PPI, I nc>w want to tell about 
results of some experimental work we have done at n. P'.Coodr i.oh on 


canisLorn. 
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• Canisters, .properly maintain, wo l.avo learned through experimental 

wo,h, will last approximately 11 hours at levels to , 00 r ,.„ n 

toatort at 3? litem per minute, the normal breathing rate. *„ c:;p .. ri . 

>...,ato), flow chamber to tent various typos of adsorb nts oat u-, to 

MOaSUr ° th,: optica,-dotetTtioa chnracteristioa of v.i„,i chloride 

monomcr at flow rates of 32 and 64 liters par minute an specified by 

Nio.cn. 


Onlflov* nra/ j j ._ 

*“ u " f ' d *-° Produce corn-onLrotiom; of vinyl 

oMorido monomer fro* below 1 P? ,, to 10.000 PP , within the, uxor, „ 

Uspecified flow limits. Itetectioa of ^hlcride E *a». t8 r in tho 

air stream v/ao accomplished with n ml iiifw-, i 

n a calibrated, commercially available 

tlma imLx * tim touvtox. Independent calibration wan nccowplisfccd 

by th,. u-o of conraureially prepared samples and gas chromatography. 


in a typical. eri>eri«.ent. _ a strew, of vinyl chloride monomer in air 
, ai “ P^icuter flow rate wan panned through a canister in such a 
wny that the entire stress passed through. „«• railing P robe from 

‘ n “* e i0ni,Snti0n dat ° ct ° r ™ Ptao* at tho exit of the canister. " 

m this continuous monitoring mode, initial vinyl chloride monomer • 

breakthrough was accurately determined from the recorder output of 
>3?i:he detector. 


'-•/j 


i 
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SJ 

Concentration 


CANISTER DATA 
64 liters/minutc 


25 ppm 
100 ppm 
1000 ppm 


T Q « 0.3 hrs. 


B reakthr o ugh Tim.^ 
T]= 0.7 hrs. 
T x «= 5.7 hra. 
T 0 = 1,6 hr.a. T jS -- 1.7 hrs. 


T^- 9.4 hrs. 


T q « 5.6 hra 


Tg= 6.0 hrs. 


T^= 1.0 hr.a. 




The canister's greater capacity offsets the current lack of an indicator 
to signal exhaustion of the canister. Prospects are good that a re¬ 
liable indicator for canisters will be developed in the near future. 
Canister suppliers and at least one university are working diligently 
to provide a color indicator that will tell employees when it is time 


| to change their individual canisters. Until such time as indicators 




are developed, there would be no objection to any requirement that any 

canister which has been used at all be changed at the end of each work 
|| shift. 




In summary, we believe respiratory protection with canisters is 
l-necessary only when exposure exceeds the established level, but remains 




well below emergency conditions. 




| However, there are certain types of operations, as we indicated, that 
require either air-fed hose, such as in cleaning polys, or air tanks. 




an in the case of tank car unloading and emergency situations 





• ( t 




■ 
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In establishing permanent standards, SPI urges that 0S1IA allow 
management the necessary flexibility to select and utilize the most 
appropriate respiratory equipment for the protection of our employee 


RWS 

6-25-74 
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Mr. Strassburg was asked to testify on canister 
gas masks and I think broadening the area of inquiry to areas 
that he may not be as expert in as Goodrich's own witness^ 
will just unduly prolong the record. 

JUDGi; HYATT: I think that objection is well taken, 

and I suggest that you save that for the Goodrich people when 
they are here. 

MR. SAMUELS: I must accept U ( but I would point 
out that the Government started that line of questioning, and 
no objection was made by the good counsel at that tine. 

JUDGE HYATT: Your recollection £hen_j2xceeds mine. 

I do not recall the Governme nt doin g that, nut, nonetheless, 
save it for Goodrich. 

" COi!, ' ,OLLY = r,r - Strassburg, would you describe 
for the record, what the situation would be like in a plant 
where the no detectable limit was implemented if people were 
working in air line respirators and the cords were, say, in 
excels o, ->0 feetj^rji hundred fec-t or in excess of 200 feet, 
and the safety hazards that might be caused by cords as 

high as, as was.indicated by the Government, as high as 300 
feet? 

HR. STRASSBURG: Well, yoiTdJiave the normal 
problems that occur when you drag along a hose or a wire 
behind you—tripping, tangling—kinking, theseJ cinds of things. 

MR. COIJIIOLLY: Do you think it would be feasible 






I 


I 

if 

If 

If 
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t0 rU " * Plant Uith — -Ployoe^a.300-foot cordy 

m. smssm.no : <*11, x do„ht that it wouid~"[ 

Mil. rn'ifiTrv. . ~ ~ ^ 


' '• 
" 10 

• ! w it 


MK * COMOLLY: Thanh you. 

JUDGL’ MY ATT • . u 

* Are thore an V other Questions? 

AH right, we are going to tat*» c 

J 3 CO take a five-minute recess 

lA^brief^-ecesr, was taken.] 

J “ KC H ' M ^lJ;P_ntl C r, en , „ e have arrived at the point 

where we have the last mn«i r 

** Aasc panel from SPI. 

Before they start, I think it only „ lr ^ share ^ . 

Von the resuita of the discussion that X have had with the 
0S,aA pe °P le during the recess. 

Au I indicated yesterday, we win prohahXy , c throu g h 

t0 3 haU day °" rate wo are q oin q , x do not 

see how we can Physically ,et throu,h this list that is " 

before me of all nf 4 .k__ . 

of tho^e who are to appear and nal:e 

presentations. 

[Continued on nage following.] 






74^ 1 


I 

' | nahe f. ahric.itod productc 

i 

2 I ,K - ,iracK0 » Mfiarly all of the levels that you 

3 | preset,fee of awitorl.,., at the U. y. Goodrich plants, in 

* ji M “° nd Si, ‘ ,iWr - cK sino plants, wcre b2lou ont pp ,„. 

3 | >'ould these Plants have to close down if the OSI.A proposed 
i !{ standard v.'c-.nt into effect? 

i! 

ji 

7 Jj M,; ' Smith answered, if tlio pvc 

3 jj resin prod.,cm could not r,nke rosin, then wo would not: 


s 

nave lv.i'iu to 

operate 

tho 

• 5 ! 
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fern j-.-; yo:. 1 - 

If* ■-•htiij 
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■ 1 
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M'-rc-Ui: 

If 
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1 

the src.r-. r ; . r ,. 

a:: they 

c ro 


£• 

I ' w !j 

r- ■ 

V. 

I .. :■ 


Pla?1fcr itlV ' ; to cioao {lov/<: October v ! hoa the/ wcu.M ho 

cov,rad :>y the <v; ilA P^ 3 ,,ont nUnclurd for vinyl chloride? 

MB ‘ ,i:;iVLRl if tlicy could obtain rcnUn, they 

w./ulo .-j-.vti-.iu.ly .vo.-d-.iiu.a to 

JiR«. JUKI CKO: Thank you. 

MV - fT: *0.0 any other questions? 

\_EF- “""““-y I ask all four a question, of 

where they would to ,,, ;t tho rc;lln lf a „. unU: . ^ 

clostid c*..wn in fjcLobej;? 

MR. MlCKIMli 1 think it's a hypothetical question. 
• c von could qrit the resin - 
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have no earthly idea where v;e would 
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Heef.e? 

' hi.i.iii.t j ’• CMi.ii’n‘t fcjjow where t.o rjcft it. 

S '*~ C0,IW0,J ‘ Yi s * if y could not c,3f the renin , 
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your five plants would also close down, I take it? 

nn. ni:r;w:: Right, 
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COUMOLLYi Thank you very much.. 

JUOGR tr/ ATT: Any other questions? 

Mr, Fleming? 

UNG: Hr, Weaver, you characterize the 

plants tkat you studied, or that you served, really, as a 
mutrer of very small processors of limited technical 
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survoii; n.nce auA nonj.to.rjm;? 

i! " * n '" nWi ' 30 on- and reporting of , 

Miscoii.aieous berdowioe* detail that goes in the standard 

■io=igned for entirely different purposes than under discussion 
At the momente 

HP WdAVKK: j would certainly hate to sec the 
“* U loaded with that additional detail that 

he is really not equipped «.£]», small businessman 
certainly mil be on the witness stand later this week, and 
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STATEMENTS OF JOSEPH FATII, VICE PRESIDENT; 


1 

2 

PAUL LOBO, DIRECTOR, TECHNICAL GROUP, 


m 

3 

ORGANICS AND POLYMERS DIVISION; AND 

- 

W 


PHILIP SCARiTO, WORKS MANAGER, BURLINGTON, 


i 

b 

NEW JERSEY—TENNECO CHEMICALS, INC. 


■ 

6 

MR. PATH: Thank you, your honor. My name is 


1 

» 

7 

Joseph Fath. I am a vice president of Tenneco Chemicals, : 


i 

a 

and the qeneral manager of its Organics and Polymers Divi¬ 


1 

„ j 

sion. 1 was graduated from Cornell University with a 


1 

,u i 

bachelor's deqree in chemistry in 1944. For the past 28 


i 

n 

years, i have held various research, business development 


I 

12 

and senior management positions in the chemical sector, 

• 


to 

13 : 
I 

including direct research, development and technical experi¬ 


i 

i 

14 

ence of 14 years in the polyvinyl chloride field and an 


i 

IS 

v s.t.n 11 experience of 18 years in that industry. 

I 


i 

f r 

4 %f 

Tenneco opposes OSHA's proposed permanent standard 

1 


1 

17 

<or vinyl chloride and generally supports the position out- 


i 

1 

18 

Lined by the witnesses for the Society of Plastics Industry. 

t 

tv. -<?-'**• 

■ Tv : ' 


; standard of no detectable amount of ambient vin\ * chlo- 

" ■ * • • < • .1. , ; > V 


1 

i 

2° | 

fide is not feasible. Adoption of the proposed OSHA standard 


I , -• 

1 

1 

• 21 

would leave Tenneco with the following options: 

- - •' ’ < . . • ^ 

% 

1 

z:: 

(1) We would have to place all our operating and 


1 

!3 

support personnel at our PVC manufacturing sites in respira¬ 


\ 

\'A 

tors all of the time; or 

- , * v / , 

• 


1 

2i 

(2) Tenneco would have to cease the manufacture 

• 4 • \ « . ’ * » 

• 


V 


Cl 


/ 
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of: PVC which we are currently producing at a rate ot 240 
million pounds per year with SOO million pounds projected 
tor 107 r , and beyond. 

The consequences ot the latter option have already 
been reviewed by the SP1. I want to reiterate on behalt of 
T’enneco that discontinuing the manufacture of PVC would 
have tremendously disruptive effects on the defense, wire 
and cable, construction, automotive and the phonograph re* 
cord industries. 

It is neither sate nor feasible to place vinyl 
chloride workers in respirators tor the full duration of a 
work shift, however, qiven the serious nature of available 
scientific and medical evidence regarding potential human 
health effects of: vinyl chloride inhalation, management, 
union leadership, the Federal go/ernment, and the medical 
community must, in concert, agree that the only conceivable 

t 

course ot action tor industry is the maximum feasible reduc¬ 
tion of human exposure to airborne concentrations ot vinyl 
chloride monomer. Though a no detectable standard is not 

if * *' . -:; r ] ‘V- fr-i * V» Z.\ f -* *.• V.;,/-• !„• * '‘a- . -;. . **1, 

feasible, it is, nevertheless, incumbent upon the industry 
to take every technologically and economically feasible step 
to reduce levels of ambient vinyl chloride. 

1 am accompanied by Dr. Paul Lobo, Director of 
our'Technical Oroup for Tenneco’s Organics and Polymers 
Division, and by Mr. Philip Scarito, Works Manager ot our 
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Burlington, New Jersey, facility. They will supplement my 

general presentation with a more detailed analysis of the 

proposed standard's lack of feasibility from the engineering 

and plant operations viewpoint, while pointing out the steps 

that Tenneco has taken or will take to reduce worker exposure 

to vinyl chloride. I shall outline to you the elements of a 

position which Tenneco considers to be feasible and which 

incorporates the best work practices within the shortest 

possible period of time. It is appropriate at this time, 

however .o profile briefly Tenneco*s facilities and work 
force. 

Tenneco is involved in all three stages of produc¬ 
tion associated with the various polyvinyl chloride manufac¬ 
turing operations. Our Pasadena, Texas, facility produces 
vinyl chloride monomer. Our Flemington and Burlington, New 
Jersey, plants manufacture 36 different resins through a 
number of complex polymerization processes. The various 
resins manufactured require different operating procedures 
and involve different types of technology. The potential 
vinyl chloride exposure problems, therefore, also differ 
widely from one process to another within the same site. 

Further, at Burlinton we process resins with other 
chemicals and additives to form semi-finished vinyl compounds 
for subsequent fabrication. Our facilities, at Nixon and 

v . • i, 

Carlstadt. New Jersey, and at Newton, Massachusetts, process 
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vinyl chloride resins into a variety of fabricated products 

t 

both rigid and flexible. At Tenneco, 15 employees are cur¬ 
rently involved in monomer production, 343 in the manufac¬ 
ture of polyvinyl chloride resins, and 456 in the manufacture 
of fabricated products. Tenneco's production capacity tor 
polyvinyl chloride is about to be significantly augmented 
by che opening of a new facility at our Pasadena, Texas, 
chemical complex, using a nev; large reactor technology, 
rhis facility will employ an additional 60 individuals. 

Tenneco has researched the work history and cause 
of death of the 20 persons, out of a total of 1,020 person¬ 
nel employed over the course of our 17 years of operation, 

t 

who have died, while still employed at our monomer and poly- 


mei facilities. "lone have died from anqiosarcoma of the 
liver. Tenneco participated in the epidemiological survey 
of the industry conducted by Tabershaw-Cooper Associates 
whereby cause of death was researched for certain former 


Tenneco emp/.oyees. Again, no former Tenneco employee, 
found by the Tabershaw-Cooper researchers, had died from 
cancer ot the liver. .. . •. - $ 


The vinyl chloride industry has grown during the 

**. * ‘ » 

last 30 years from production at the multi-hundred-million- '■ 
pound level to today's five billion pounds. During this 
same period, employee exposure to vinyl chloride has been 
drastically reduced because technical advances have enabled 


i 





1 

i 

s 

4 

5 

a 


7 !i 


e i! 


a 

;o 

*i 

12 


,c> 


14 


tG 


i7 


J4 


Id' 


id 

r.O 

2t 

22 ! 

23 

24 

25 


749 

• 690 

automation of seme manual operations, ventilation has im¬ 
proved, leaks have been subjected to greater controls, and 
work practices have improved materially. In this regard, if 
is interesting to note that the 13 U.S. PVC industry employees 
discovered to date to have contracted angiosarcoma of tho 
liver were employed at tour of the five oldest plants in 
the industry. There is up to now no human experience data 
indicating that angiosarcoma will result from the substantial¬ 
ly lower levels of exposure that have existed in the industry 
during more recent years. 

We cannot, however, ignore these tragic worker 
deaths. We must, therefore, take every reasonable and fea¬ 
sible step, first, to reduce individual, employee exposure 
and, second, to reduce the number of employees potentially 
exposed within the estimated 700,000 employee work force of 
the vinyl industry. This must be accomplished without cau¬ 
sing severe consequences to numerous consumer and defense 
activities that would result from a serious disruption in 
the production of polyvinyl chloride, the nation’s roost '• 
versati]> thermoplastic polymer. 

The proponed permanent standard assumes that mem- 
bers of the industry will be able to meat its requirements 
through a combination of engineering improvements, work 
practice changes, and the use of respirators. This assumption 
is not justified. Compliance with the proposed standard 


St 











23 1 


24 
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cannot be accomplished as a practical matter. Because ot 
the current configuration of industry plants, the fact that 
batch Drocessinq is employed and the current state of 
technology, the practical effect of the proposed standard 
will be to require employees to wear respirators essentially 
all of their time spent in the regulated work areas described 
in the standard. The result is not viable for plant oper¬ 
ations and is inconsistent with the proposed standard. 

Or. Lobo will describe in greater detail the obstacles 
to eliminating vinyl chloride exposure through engineering 
changes, and Mr. F .canto will describe the likely consequen¬ 
ces tor employee safety, morale and production efficiency, 
of .the necessity of employees wearing respirators during 
the entire day. I shall now address myself to some of the 
specifics of what we at Tenneco feel we can accomplish in 
reducing worker exposure to vinyl chloride in our polymeri¬ 
zation and processing facilities. 

While, as I have already noted, we support the 

industry proposal outlined by the Society of Plastics In- 

dustry for the three types of operations, namely VCM 
/ 

production, PVC resin production and fabrication facilities 
for vinyl goods, I would like specifically to state Tenneco's 
position on its most significant manufacturing activities— 
that of: PVC resin production and fabrication facilities for 
vinyl goods. 
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The elements of this position are as follows: 


i 

(1) We propose a constant, sequential monitoring 


3 

of all areas within the PVC polymerization plant sites. We - 

* 

f 

consider this method a vastly superior and a more conscien¬ 


1 

tious technique of checking existing levels than personnel 


■ 

monitoring systems. We believe that the proposed system 

1 



will do more to prevent and correct prolonged dosages of 
- 


1 

1 

vinyl chloride than any other mechanical correction possible 


■ 

in our existing plants. Further, it will enable us to 



1 

diagnose with greater reliability che existence of potential 


1 

problem areas. The proposed system will be connected to gas 



chromatography apparatus and will yield a permanent record 


4 „ 

of constant exposures throughout the plant site. We have thes< 

. 

1 

1 

systems on order and expect them to be delivered within a 


1 >s 

reasonable time. 


1 

ie 

(2) It is essential and self-evident that the 


1 

permanent standard recognizes the need for a time period 


I 

during wnicn engineering and operational changes can be 



J ” * . • », 5 

made in line with the more detailed proposals you will hear 

• ’ / • • ; ... • : . 

if- j 

• >* 

I 

• 20 

* 1 : 

from Messrs, bobo and Scarito. I understand that the 


I' ' 21 

standard must by law go into effect on October 5, 1974 

•' a *.v ■ t. 

4 -* 

4 

Exposure levels to be complied with as of that date will 


• 

apply to PVC plants before engineering solutions, design 


® 24 

specifications and purchase and delivery of vital equipment 

... . • 


• 

25 

1 

can be accomplished, because completion of these actions 

* 

• * *i , • • * *i 

• 
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will take two to three years. It must be noted that since 
the entire industry will be required to make comparable 
changes, there will be delays beyond normal lead time. 


Thus, our proposal will include exposure levels which are 
based upon what we consider to be the practical elements of 
compliance feasibility. 

(3) Another vital element of our position is 
that we propose the drastic reduction of residual monomer 
content in the polyvinyl chloride resin to be delivered to 
our customers to 100 ppm or 0.01 percent maximum by October 
1977. Thi •’ residual monomer constitutes the only source 
of VCM which is released from PVC resin because PVC does not 
depolymerize. In other words, the polymer itself, once 
formed, does not generate vinyl chloride monomer. By 
reducing this level and processing the PVC resin with such 
reduced levels xn the fabricating plants, we have determined 
from preliminary experimental results, that we would expect 


to remove essential. / the entire work force involved in the 
vinyl fabrication industry from any vinyl chloride exposure 



700,onn workers in the vinyl industry are actually employed 
in the manufacture of vinyl chloride monomer and polyvinyl 


v. 


chloride, the remainder being employed in the processing 
sector, this plan will eliminate within a short time any 
possible health hazard f rom 99 percent of the vinyl industry 
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work force. To us, this represents the most rapid contain¬ 
ment of the current problem with the proposed exposure le¬ 
vels for the remaining industry segments representing the 
limits of technological feasibility. 

(4) bet me now state our position with regard 
to employee exposure levels in our r-vc polymerization plants. 
It will be feasible for Tenneco to comply with the levels 
of exposure presented by the SPJ. witnesses. Those levels 
call for, as of October 5, 1974, a ceilingof 40 ppm before 
donning of respiratory equipment is required, with a 25 
parts per million time-weighted average. As of October 5, 
1975, the ceiling should be lowered to 25 parts per million 
before respiratory equipment is required. 7*s of October 
5 1 197G, v;e propose adding to the ceiling of 25 parts per 
million maximum, a time-weighted average of 10 parts per 
million based on an eight-hour day. Once we have had some 
experience with constant .sequential monitoring, we will 
have a more realistic basis for knowing whether we can 
accelerate the attainment of the levels in the proposed 

standard presented by the SPI v»itnesses. Every effort will 

/ 

be made to reach these levels within the shortest practicable 

■ ' f; • “ • •- • " ■ i ■ ■ t, ;> • 

time. 

To reach these levels of exposure in the time frame 
I have described, Tenneco will probably have to spend in 
excess of $10,000,000 and incur additional annual operating 


25 
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costs amounting to millions of dollars. Until medical data 
and experiment can establish a safe or widely acceptable risk 
threshold for vinyl chloride exposure, we feel that we must 
do everything feasible to reduce worker exposure. 

In sum, although the standard proposed by OSHA is 
not feasible, Tenneco intends to do everything reasonable 
and feasible not only to reduce exposure of workers in mono¬ 
mer and polymer facilities, but also to assure protection 
of the much larger work force that processes PVC resins. 


We hope that reason will prevail and that all 
interested parties, including the Federal Government, labor, 
the medical community and the management of the polyvinyl 
chloride industry can communicate and cooperate toward the 
important goal of minimizing vinyl chloride exposure to the 
maximum extent feasible, without causing the severe economic 
consequences that could attend application of unrealistic 
and impossible standards. 


1 wouId like to turn the presentation over to 


Dr. Lobo. 

DR. LOBO: Judge Myatt, my name is Paul Lobo and 


T am Director of the Technical Group for tha Organics and 
Polymers Division of Tenneco Chemicals. In this capacity, 

I axn in charge of engineering as well as the research and 
development activities of this division. I received a B.S. 
and M.S. degree in chemical engineering from the 
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Massachusetts Institute of. Technology and a doctorate in che¬ 
mical engineering from the University of Michigan. I have 
had 19 years experience in the chemical industry in the 
field of research and development, engineering and technical 
management. Eight of these years were spent developing com¬ 
mercial processes from the .laboratory through the pilot 

plant to commercial plant design and start-up. 

t 

Based on the presently available technology, it 
is not feasible for existing polyvinyl chloride facilities 
to meet the proposed OSKA standard through engineering 
changes. Further, the proposed standard cannot be met 
through any combination of engineering changes and altered 
v/ork practice methods, without the use of respirators 100 
percent of the time. As I understand it, the proposed stan¬ 
dard does not contemplate use of respirators 100 percent of 
the time. If the standard were to result in the full-time 
use of respirators, as Mr. Fath has pointed out and as Mr. 

Scarito will detail, v?e are convinced that this would not 

/ - 
, be a practical mode of operation. I will defer to Mr. 

Scarito on the respirator and work practices questions and 

focus my remarks on the engineering implications of the 


proposed standard. 

t 

Tenneco's polymer facilities range in ago between 
five and 17 years. Our Flcmington, New Jersey, plant was 
originally constructed in 1957, and extensively rebuilt in 
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I960. It produces approximately 85 million pounds per year. 
Our Rurlmqton, New Jersey, facility consists of four distincl 
plants havinq a total capacity of 150 million pounds per 
year. Two of these make PVC resins, homopolymers and vinyl 
acetate copolymers by the suspension process, and were 
built in 1961 and 1964, respectively. Plants making resin 
by the dispersion method were added in 1965 and 1969. 

A new large suspension resin plant is scheduled to begin 
operations at our Pasadena, Texas, facility in the fall of 
1974. It will produce approximately 250 million pounds per 


year. 


All our plants currently in operation were construc¬ 


ted based upon the best knowledge of vinyl chloride proces¬ 
sing available at the point in time when they were built. 
None were built with the knowledge that exposure of vinyl 
chloride monomer may constitute a serious health risk to 
workers beyond the known anesthetic and flammable properties 
of this gas. Although up-to-date engineering practices were 
used in their design and construction, there exists no 
practical, quick corrective means to bring these facilities 
into conformance with a standard of no detectable level of 
VCM in the plant areas. In this conclusion, I include even 
our most modern facility that is expected to begin operation 
in Texas this coming fall. 


In the design of PVC polymerization facilities, a 


• i • 






o 


batch or discontinuous chemical process is employed by 

e 

Tenneco and the rest of the industry. Such a process re¬ 
quires opening of processing vessels after one or more 


|t 

batches have been polymerized; the removal of water, un- 

| reacted monomer and inerts from the polymer after the 

! reaction through a series of stripping, venting and drying 
I! 

steps, and finally the bagging cr bulk loading of a solid 
j 

j. material at the end of the process. .‘\il of the Tenneco 

ii 

plants as well as most others in the industry have, fox- 
safety reasons, been designed so that these various operations 
are separated from one another by considerable distances. 

j 

Therefore, the problem of emissions is: not confined to a 

Ii 

■< !j role.lively small. and manageable area., but is one that exists 

jl 

ji throughout an entire multi-acre plant site. 


|j • ! * n t-hc other hand, vinyl chloride monomer produc¬ 

tion '••i- our Pasadena, Texas, plant and all other industx’v 
j) facilities is a continuous chemical process carried out 

ii 

wivn .i-. substantially closed system, it is easier to reduce 

.. . monomer, emissions and hence ambient levels when one is * . U? 
dealing with a continuous, closed system. It is for this 

y 

, reason- that we support the proposal presented by the SPI 

| •'■■■’■' ••• •••• V** 

witnesses for a more stringent standard for monomer plants 
than for polymer plants. 

* | 

There are four principal facets of the polymer 


manufacturing process that can lead to worker exposure to 









vinyl chloride monomer. First* the rnonomer usually arrives 
at the polymer facility by .tank car or by truck and at 
this unloading stage, some exposure is unavoidable since 
transfer hoses must be hooked and unhooked. Workers cur¬ 
rently wear air-supplied respirators tor these unloading 
tasks. However, because of the coupling and uncoupling 
steps involved, emissions in this area can contribute to the 
general levels ofVCM on the site. We have changed our un¬ 
loading techniques to reduce these emissions considerably, 
even though these changes represent a lowering of operating 
efficiency. We are not able, however, to eliminate en¬ 
tirely the escape of some VCM in this area. 

Second, in all of our existing plants the walls 
of reactor vessels must be cleaned by workers since deposits 
of polyvinyl chloride form on them during the polymerization 
process. These deposits prevent the heat, which is released 
during the reaction, to he removed through the wall of the 
vessel, thus interfering with the process and creating a 
potential safety hazard. Further, if these deposits are 
permitted to remain, such safety devices as relief valves 

may become clogged posing a further threat to workers’ 

• * ■ '• *'*'*•••'. «■ • » , ** '** 

safety. Additionally, if a clean reactor is not used, 
product quality can be degraded to a point where it becomes 
useless to the plastic processor. 

We have found means to increase the number of 











batches that can be processed before it is required that a 
worker enter the reactor to clean it. Frequency of reactor 
entry can be further reduced through employment of certain * 
cleaning technology which Tenneco is currently developing, 
and our future plans to minimize worker exposure presuppose 
installation of improved cleaning processes or procedures. 
However, even with these processes, it is very likely that 
periodic vessel entry will be required to assure that the 
mechanical internals are in working condition and emergency 
relief valves have not become blocked by polymer and thus 
rendered inoperable. 

A third source of worker exposure is leakage from 
mechanical equipment, that is, compressors, pumps and 
valves. In the design of our facilities, sound engineering 
practices were used to select such equipment; however, this 
was in accordance with known technology, exposure limits 
then considered safe and the nature of the processes utili¬ 
zed. Contrary to the claims that some have made, this leak¬ 
age cannot be eliminated through nstallation ofa few 
readily available substitute valves and pumps. 

There do exist some low-volume pumps that have 
been field-proven which can help "tighten up" certain 
stages of our operations. These pumps will be installed 
as part of our program to minimize worker exposure. For 
higher volume applications, there are available so-called 
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canned pumps which might reduce vinyl chloride leakage but 
they have not been tested in PVC plant applications such 
as slurry service. We cannot be confident of their feasi¬ 
bility in our installations at this time. 

The fourth and most significant amount of vinyl 
chloride escape results from the drying stage of the resin 
production process. The drying stage is a necessary facet 
oi suspension and dispersion processes used in the Tenneco 
plants. Some of our dryers are gigantic rotating kilns, 

50 feet long and 10 feet in diameter, which use immense 
volumes of: air, 30,000 cubic feet per minute or more, to 
remove water from the resins. During this processing 
step, quantities of residual monomer not removed in the 
earlier stripping stage are removed from the polymer and 
some of tne monomer escapes into the plant site area. 

One approach which has been suggested to remove 
VCM from the ambient air is adsorption by activated carbon. 
This is considered wholly impractical where large volumes 
of air and small concentrations of VCM are involved. In 
our new Pasadena plant, we have included carbon adsorption 


to recover VCM from two small process streams, neither of 
which contains air, but even this limited application has 
yet to be tested on a commercial plant scale. 

Because of the factors I have just described, it 
is not feasible by engineering changes utilizing presently 
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available technology, to modify our existing plants to meet 
the proposed standard, nor can a combination of work prac¬ 
tices and engineering changes achieve that result. However, 
steps can be taken to reduce employee exposure to vinyl 
chloride. With these steps, Tenneco hopes by October 1976 
to reduce vinyl chloride monomer exposure levels to 10 parts 
per million (time-weighted average) with a ceiling excursion 
of 25 parts per million. 

Our program includes installation of: 

A very extensive sequential area monitoring sys¬ 
tem to insure conformance and to indicate excursions; 

New, low leakage pumps; 

Equipment to minimize reactor entry for cleaning; 

Ventilation equipment totally beyond the scope 
of our current operation; and, 

7\n extensive manifolding system so as to permit 
utilization of respiratory equipment where needed. 

It will also include the isolation of certain key areas 
from worker exposure and extensive addition of processing 
equipment to attain stripping and monomer recovery effi¬ 
ciencies far beyond our present capability. 

It should bo noted that these extensive modifica¬ 
tions dictate the prompt placement of orders for such equip¬ 
ment since current delivery and installation schedules range 


i * 


upwards of two years. While we have already ordered some 


25 
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of this equipment, it must also be realized that design 
specifications cannot be made until a permanent standard 
has, in fact, been defined. Such design specifications do 
not exist for the proposed "no detectable" level. 

In addition, Tenneco has under way significant 
research and development efforts already mentioned by Mr. 
Path, the qoal of which is to eliminate the highest possible 
percentage of monomer from t’>e resin prior to the drying 
stage. To date, cur laboratory studies have shown that mono 
mer levels in certain of our resins can be reduced substan¬ 
tially below the 0.01 percent level, which is 100 ppm. Our 
research and development program is currently geared toward 
translating these results into the commercial plant. These 
improved techniques will require the further addition of 
equipment which is subject to the same lengthy delivery 
schedules. 


This development effort, if successful, should 
result not only in a drastic lowering of the residual mono¬ 
mer content in our resins, but also should aid in greatly 

jti '■ • ''•> . .. • ; '• si..' I y' ‘; , i . jj • 

reducing the amount of monomer released in the drying stage. 
This will aid in reducing monomer levels in the PVC plant 

>* I ; . ' • . 

site area. In addition and most important, the downstream 
vinyl processors will benefit from these lower contained 
monomer levels in the resin, resulting in the substantial 

• • > . • . • i 

elimination of exposure to the hundreds of thousands of 
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workers involved in that industry. 

Preliminary studies show that the capital expen¬ 
ditures needed to meet our goal of 10 parts per million time- 
weighted average monomer exposure in 1976 will probably 
exceed $10 million and that additional labor and operational 
costs will total in the millions of dollars per year. Even 
after these extensive and costly changes, we estimate that 
certain job classifications will be required to wear res¬ 
pirators some part of the time. We believe that this per¬ 
centage of respirator use represents the tolerable maximum 
for Tenneco's workers. 

Tenneco will continue to seek engineering solutions 
to the problem of worker exposure to vinyl chloride monomer. 
My testimony has concerned itself with the problems we face 
and the plans we currently have to deal with them based on 
research an. development goals and current technology. 

MR. FATh: Nov/ Mr. Scarito will continue our pre¬ 
sentation with the manufacturing aspects of the proposed 
. standard. _ . ‘-V.v:A. V ' •• ^ 

MR. SCARITO: My name is Philip Scarito and I am 
the works manager of Tenneco's Burlington, New Jersey, polymer 
and compounding facility. I was graduated from the Massa¬ 
chusetts Institute of Technology in 1937 with a bachelor's 
degree in chemistry. For the past 18 years, I have served 
in plant manager assignments at three separate Tenneco 
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polyvinyl chloride facilities. For the past eight years, 

my responsibilities at the Burlington site have encompassed 

all aspects of the manufacturing operations including work 
practices and safety. 

As both Mr. Fath and Dr. Lobo have already pointed 
out, compliance with the proposed permanent work standard 
would require tor the foreseeable future, use of air-supplied 
respirators by polyvinyl chloride workers 100 percent of the 
time that they spend in regulated work areas, which would 
encompass all of the physical plant. Based upon my experi¬ 
ence in polyvinyl chloride facilities, I feel strongly 
this is neither an appropriate, safe nor feasible solution 
to the problem of worker exposure to vinyl chloride monomer 
since it would entail substantial health and safety risks in 
snd of itself, m this regard, Tenneco has already experi¬ 
enced one lost time accident when a worker suffered a fall 

j from a ladder as a result of his using a lengthy air hose 
attached to a breathing apparatus. 

A typical vinyl chloride polymerisation facility 
is a multi-story operation, has many catwalks or narrow ' """ 
passageways, stairwells, moving machinery and, in general, 
areas where dragging an extended length of hose become’.' " W '' 
difficult and hazardous. I believe the safety hazards in¬ 
herent in a man's being required to trail behind him a 25- 
foot or longer length of air hose are quite obvious and do 


• * 
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require further elaboration. This hazard is increased sig¬ 
nificantly in several jobs where the travel distance of an 
operator for certain specific operations could require 
lengths of air hose well in excess of 100 feet. Added to 
the built-in hazards of long lengths of hose is the fact 
that certain operations involve multi-level work assignments. 
Backpack type air supply is neither a practical nor an 
acceptable substitute for hose-supplied air because of the 
weight and bulk of the units. Also, 1 could not from my 
own experience recommend regular use of so-called cannister 
masks under a no-detectable level standard because, first, 
of the difficulty of ensuring their continued effectiveness 
with continuing exposure; and, second, because their failure 
cannot be detected readily by the worker. 

ihe full face masks required by the proposed 
permanent standard limit a worker's field of vision on 
both a vertical and a horizontal plane. They reduce very 
significantly and, in the case of some respirators, totally 
.interfere with a worker's hearing. Many of the manufacturing 
procedures in a polyvinyl chloride facility require that an 
employee be able to hear and to respond to audible alarms. 
This is vital both from a process control point of view as 
well as a pure and simple safety consideration. Air- 
supplied respirators definitely reduce a worker's ability 
to hear some of these important alarms at the very least; 
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and, in many cases, will definitely prevent him from hear¬ 
ing and responding to others. Likewise, the wearing of such 
a respirator will make difficult communicating by voice, 
and this creates an additional operational inefficiency as 
well as possibly generating a very real potential hazard. 

It is my feeling that the use of respirators for 
prolonged periods will definitely contribute to worker 
fatigue, which will again increase the possibility of un¬ 
necessary injuries, l am sure that the tolerance of con¬ 
tinuous wearing of respirators will vary considerably from 
worker to worker, but in a polyvinyl chloride operation, 
we cannot afford to introduce factors which diminish a man's 
reaction capabilities. There will undoubtedly be some 
employees who are susceptible to claustrophobia, and it is 
my opinion that these employees will simply not be able 
to wear the required respirators. Additionally, I suspect 

that longtime use of air respirators may well lead to lung 
and throat damage. 

; . . , _ A £urthor Problem, which is very real, is that 

' I feel it will become difficult',' if not impossible, to'staff ' 
our plants when prospective employees know that they will 
be required to wear respirators full time. ' Realistically; ' 

I feel that we may lose many of our key present employees 
for the saniG reason. 

* ■ '.%’S. 

Though nose and mouth respirators as compared to 
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full face respirators reduce some of the problems of the 
limited field of vision, hearing, and claustrophobia, they 
still present the problems of accidents from tripping, 
constriction of vertical vision, and the possible injury to 
throat and lung tissues from extended use. 

The drafters of the proposed standard appear to 
have recognised the problems I have outlined. The standard 
states: "Respirators shall be used only in cases of emer¬ 
gency ... and... respirators may not be used in li eu of feasible 
engineering controls or work practice methods." since, as 
has already been discussed, engineering controls and work 

I praotico ,Ilefcho ' ls CE nnot yield a no-dcteotable level environ- 
j rnent, the consequence of the standard is to require use 

!l 100 P ° rCent o£ the sir-supplied respirators, an 

outcome that OSHA and industry apparently agree is not ae- 
cepta’ole. 

Tennoco has undertaken the following steps to 
reduce ambient vinyl chloride in plant areas through use 
of work practices and tolerable maximum use of respirators: 1 

■ • •••'■ f;X 

(1) Taking siding from the building—some of the 
buildings ? 

• ? * V " ' ” * <# **’ * * ' •.* \ ‘ . y •' ... ‘ 

(2) Added ventilation; 

(3) Installation of manifold air-supplied system 
to completely cover all of tho reactor building areas 
at all levels as well as other necessary plant areas; 
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(4) Issuance to each worker of a full-face air- 
supplied respirator for reasonable use when necessary; 

(5) Improved stripping of residual monomer from 
the wet flurry and thereby reducing vinyl chloride in 
the air durinq subsequent processing; 

(6) As an interim step, prior to the installation 
of sequential monitoring, we have introduced the use 

of organic vapor analyzer monitoring to identify minute 
leaks not otherwise detectable; and 

(7) Improved work practices relating to the 
cleaning of reactors. 

Thank you. 

JUDGE MYATT; All right. Mr. Klein? 

HR. KIEIU: When 1 ask you a question, it any of 
you people feel competent to reply to it, you just do it, 
please. 

Do you have with you today your measurements in 
monitoring that have been taken at your various plants? 


HR. FATII; No, we do not have them with us, Mr. 


't v; 


:* ‘ • .. iv* . f * v- V v -’> '-v>^7* /w*' A' i-."•’T "% 

Klein, but they are available. • v * • ■ 


MR. KLEIN: Can you tell us, at each of your 
plants, representative figures with respect to worker ex¬ 
posure, if you remember them? 

MR. PATH: Based on the personnel monitoring data 
that we now have, our figures fall into various categories. 








if I may speak of orders of 


magnitude. The Flemington site - *— 
we currently have two polymerization sites in our operation 
at Flemington and Burlington, New Jersey—-the Flemington 
site, the majority of our readings are in the—all the way 
down to non-detectable in some areas to perhaps the 10 to 12 
ppm area, with a minority of the readings in the perhaps 15 
v-o 50 ppm area, and with a very low percentage above that 
in areas now identified as those requiring respiratory 
equipment. 


MR. Would it be correct to assume that the 

areas you indicated as the source points,the problem source 
points, are the areas that would go from 15 to 50 ppin? 

MR. PATH: No, I think rather those that would be 
above the 50 ppm level. These have been reasonably identi¬ 
fied as those requiring respiratory equipment now in normal 
operation. 


MR. KLiiiijJ: Have you been able to identify the 
source points with respect to the 15 to 50 ppm area? 

'‘".p: - •■} MR. PATH: These are random readings in the various 

operator areas, and we have identified some of those problem 
areas. But remembering that those readings are always after- 

* * * * * T * 

the-fact readings, we do not know the extent of the duration 
of these, let's call them excursions above a normal pattern. 

MR. ICLniri: Could you identify for us now what the 
exposure points are that you have identified at the 15 to 50 







MR. FATH: For the most part they are in the reac¬ 
tor area, as I recall the data. 

MR. KLEIII: Would you be able to make that informa¬ 
tion available to us, sir? 

MR. FATH: Yes, I would. 

MR. kl&in: Now that we have covered the Flemington 
plant, could we go through the rest of the plants, please? 

MR. FATH: Yes. At our Burlington plant—and I 
might ask Mr. Scarito to comment in greater detail—taking • 
the same patterns of orders of magnitude into consideration, 
our Burlington plant is an entirely different plant in that 
it is what we consider a mixed plant, wherein we practice 
some tour different polymerization technologies within the 
same site, in buildings that are in rather close proximity 
to one another. 


And so we have a much larger incidence of exposures 
in the readings of, let's say, 15 to 50 part per million 
area than we would at Flemington. 



sification and area categories. 

MR. klein: Could we go on to the rest of your 

, if . . • ' : : ' ■ •• ... 

plants.briefly? 

MR. FATH: Well, those are our two existing poly¬ 
merization plants now; as I indicated in my testimony, we 
are constructing a PVC plant in Texas, but that is not yet 
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in operation. We do have there a monomer producing facility, 

4 

a small one, and in that plant our levels are considerably 
lower, mostly in the area between 0 and 10 parts per million, 
due to the fact that it is a continuous process and it is 
totally outdoors. 

MR* KLfcSCH: Have you been able to project at the 
plant under construction approximate exposure levels to 
employees there? 

MR. FATH: We feel that that plant will be able 
to meet the ultimate level that we have proposed as a limit 
of feasibility sooner than the remainder of our plants, for 
which we have projected a two-year level to achieve that 
point. 

MR. XLEIli: What technical controls or work prac¬ 
tices will exist at the new plant that would account for 
the difference in terms of your lowering the exposure levels? 

MR. FATH: The fundamental difference in that plant, 
aside l rom the fact that it will be a brand-new plant, with 
new equipment not subject to prior wear, is the fact that it 
will have fewer but larger reactors and that, due to its 
souchern location, will have a larger percentage of its 
total equipment 'located out of doors. 

As to the work practices, perhaps Dr. Lobo can add 

to it. 
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DR. LOBO: There will be two other elements which 



we feel will assist us in reducing the exposure to the levels 


of VCM in the plant site area. One of these will be that we 
will receive the monomer by pipeline. The second is that 
this technology which we have licensed does provide for less 
problems in the reactor cleaning area. 

MR. KL]'i;;: How have you dealt with the problems 
in the cleaning area at the new plant? 

DR. LOHO: This is licensed technology, Mr. Kline, 
and I am not free to discuss the details of it, but it does 
make it simpler to clean the reactor between batches and it 
minimizes the problems in the cleaning process. 

MR. iCLlJlK: Can you tell us whether it is an auto¬ 
mated process? 

DR. LOBO: The present state of technology requires 
that the reactor be open between each batch, and at this stage 
it is necessary for a man to enter the reactor between each 
batch. That is the present state of the technology. 

But the problems ar^ loss than in the conventional 
polymerization system or the other technology practiced in .' 
the country. 

MR * KLIlIli: The statement you just made applies to 
the new plant? 

DR. LOBO: To the new plant, correct. 

MR. KLEIN: I would like to direct your attention 
to page 5 of your testimony, the only full paragraph. Have 
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understanding of the routine activitics-requircd of employees 

in those industries; and is directed, in-major part, to the 

* • > 

consideration of the feasibility of conducting plant operations 
while the employees wear respirators on a full time basis. 

The type of personal respiratory protective device 
which is selected for use must be a direct function of the 
nature and extent of the hazard, the conditions of the work 
place and requirements for the jobs in which the workers are 
engaged, and the characteristics and limitations of the respir¬ 
ators available for use. 

There are basically three types of respirators 
which are available for use in atmosphers containing vapors of 
organic rubstancess 5.n general, and vinyl chloride in partic¬ 
ular. These include (A) self-contained, breathing apparatus 
which incorporates a supply of air, oxygen or oxygen-generating 
material which is actually carried by the wearer of the respir¬ 
ator; 03) the hose mask and airline respirators which incorpor¬ 
ate a mechanism for providing the wearer with a source of fresh 


air. 


The basic difference between the hose mask and air- 

ij 

!! line respirators .i.r, that with the hose mask respirator, air 

!j 

Ij is supplied with or without means of a blower from a source 




of fresh air external to the environment being entered. With 
the. airline respirator, air is supplied through a small dia¬ 
meter air line from a source of compressed air. 
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With both types of respirators, the air is pro¬ 
vided to the voarer by means of a connecting hose or air line. 

* • f 

(C) Air purifying respirators in which the contaminated air 
is passed through a cleansing mechanism which in commercially 
available units for use in atmospheres containing organic 
vapors consists of an absorbent bed of activated charcoal- 

L, 

It should be emphasized that all respirators have 
various limitations inherent in their application and intended 
use. The basic function of the personal respiratory protectiv< 
device is to provide some interim protection to the wearer 


in cases where emergency situations arise; or for a period of 


short exposure when engineering control of the contaminant is 


not feasible. 


A program of usage of personal respiratory protec- ! 
tion cannot in any sense be considered an alternative to 
adequate engineering control of contaminants. Accordingly, 
it is inappropriate to consider implementation of a program 
which requires full time usage of personal respiratory pro¬ 
tection as part of the occupational health protection strategy. 

The limitations and disadvantages associated with 


the various types of respiratory protective devices vary from 


one type of unit to another, 
air purifying respirators are 


The limitations inherent in the 

1 

so significant that consideration; 


of their usage in a program which requires full time protection 
by respirators is not appropriate. 
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functioning properly (that is, without significant leeks) each 
time it j s used. 

t . . 

* • < I ■ • 

In summary, then, the use of air purifying » 'pir- 
ators is certainly not appropriate for sustained, longtime 
protection against significant concentrations of vinyl chloride 
in .\e air. 

* *« - 

However, if proper precautions are taken to 
assure that the face piece fits properly and that the canister 
has ample capacity, I believe thatcanister type masks are 
suitable for short-term use in atmospheres where the vinyl 
chloride concentration i c r.ti coo high. 

Those respiratory protective devices which have 
incorporated in them provisions for supplying fresh air to 
the nearer do provide an adequate factor of reliability j.n ‘ 
that it is not necessary for the respirator to "purify" the 
air being supplied. 

However, there are gross limitations associated 
with any o:: the "atmosphere supplying respirators." 

The- sc If-cor. tain ed breatning apparatus units, 
r.Snso they have associated with them a supply of air cr o::ygcn 
which is carried by the wearer, arc affected in their use over 
prolonged period of time by the limited life of the air supply. 
In additier., the units are of considerable weight and s;:.e, 
the most significant effect, of which is a dramatic impairment 


of the nobility of the wearer. 
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Th “ hose mask or airline type of'respirators have 


associated with them additional disadvantages including the 


safety hazard posed by potential tripping over the air sup;- / 


line, the possibility of kinking an airline, thus shutting oi 


the supply of air or oxygen. 


Furthermore, since the wearer is connected to tin 


source of air by an airline, he must exit each area by retrac¬ 


ing hi.a st.epu,. *his latter point not only hampers his mobility 


but poses significant limitations on his ability to react to 


emergency situations encountered in any work area. 


i».-. ! ? 


All of the air supply type of respirators huge 


general limitations which must be considered in contemplating 


program, requiring their use. All respirators decrease the 


field of vision of the wearer to some extent. 


Those units incorporating the full-face mask have 


a very serious restricting effect on this field of ,i„iom 


As c: result, rhe wearer of the full-face piece mask is not 


aware fully of activities in his immediate work crei, thus 


posing a serious potential safety hazard, 


in addition, it is virtually impossible to conduct 


verbal communications while wearing any type of respiratory 


protective equipment. Additionally, some air supplied respir¬ 


ators operating in a positive pressure node and ineor, orating tie 


fuli head covering mask or shroud have associated with them 


excessive no so .levels 


•»/ 
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This not only seriously, affects the ability of the 
wearer to hear voice communications, or other audible signals, 
including emergency alarms, but can present a significant 
health hazard, and at least an annoyance duo to the inherent 
noise level within the mask. 


In concerns dealing more directly with health 
related potential hazards, it is recognized that some workers, 
because of known or unknown impairment, in their respiratory 
systems, ^simply cannot and should not be required to work 
under conditions which require them to wear personal respira- j 

tory protective equipment because of the increased burden on 
their lurws. 


In addition, it is quite apparent that sustained 
periods of use of personal protective equipment result in 
catigue, annoyance and mild frustration to the extent that 
the weaver becomes more "accident prone” than a worker not 
hv.ving to use such equipment. 

Some individuals, because of tendencies towards 
claustrophobia, should non be required to wear equipment that j 
is as confining as personal respiratory protective device: 

V.’ith any protective equipment that utilizes pro¬ 
visions for supplying fresh air or oxygen to the wearer, there 
is a;, oovioufl need for a program to monitor the quality of 
the air or oxygon which is being supplied. This is particular.il 


critical with networks of ; nir 5n ppiy liner, through a production! 
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facility through which fresh air ITVupplied ft*. . central 
compressor. The possibility of contamination of the air supply 
either by contaminants generated by the compressor equipment 
or by recycling of contaminated air streams.must be avoided. 

The humidity of the air supplied by such systems 
typically is maintained at very low levels to provent problems 
associated with condensation in the linos. Again this presents 
a significant potential health hazard to the wearer in that 

he would ho exposed to low humidity air for prolonged and 

continuous periods of 1 •j-imr- 

I * °‘ tlTC ' the consequences of which would 

be adverse effects on the respiratory system. 

Although quantitative evidence documenting adverse 
effects (increased accident frequency, impaired health, et 
cetera) in industrial operations characterized by programs 
requiring wcr.-.ers to wear personal respiratory protective equip! 

retained 5 '- r i°'.s of time is virtually non-existent, 
if even possible to obtain, it is clearly in violation of 
good industrial hygiene principles and practice to implement \ 

I 

programs roquiri.ncr full*tirv» „e , I 

y iui.. r.xric use of personal respiratory 

protective oquipir.rmt. j 

In summary, them, for tho reasons discussed, it 
G 17 opi,,lon thar i1: is ju®t not practicable, and indeed it I 
is in many ways unsafe, operate a chemical production 
facility when the working force In required to wear resyira- 
tors of any type on a fu.U-ti ; , iC b sis- 
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you followed employees who had retired and were no longer 
employed by Tenneco? 

MR. FATH: We have to the extent possible. I don't 
believe we would have a complete record of that, since there 
has been a great bit of movement. 

MR. KM&Us On page 6 you talk about automation 
of some manual operations. Could you tell us which opera¬ 
tions you have automated, the details about those operations? 

DR. LOBO: Well, as I mentioned in my testimony, 

we have reduced the exposure of employees by reducing the 
number of times that we have to clean the reactors—and this 
has been done by the installation of a high-pressure cleaning 
system in two of our plants, high-pressure water system. 

This is probably the greatest area where we have 
made progress, from the standpoint of automation. 

MR. iaHow often do employees now have to go 
into the reactor with the use of this method? 

DR. LOBO: We practice a number of different tech¬ 
nologies;^ our dispersion plant, there is one problem;’ in "" 
the suspension, homopolymer, another problem; and copolymer 
and so forth. So it varies, but somewhere between once 
every five batches to perhaps once every twenty or twenty- 
five, depending upon the process. 

« 

MR. KLEBJI: And could you give us a range as to 
how long it takes to clean a reactor? 



ft ~ 





DR. LOBO: About 30 minutes. 
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MR. KLEIN: Are there any other means of automa¬ 
tion that you have instituted to reduce employee exposure? 

•• 

DR. LOBO: We have, or will have, in our new faci¬ 
lity a highly automated system, which will minimize the 
number of employees required to opercite the plant, and 
minimize the number of employees that will be necessary in 
the polymerization reactor area, which in all our plants xs 
the area of the hiqhest level of VCM in the air. 

MR. KLIlllJ: Is that information licensed as well? 

DR. LOBO: Yes, it is. 

MR. PATH: Mr. Klein, 1 might add another aspect 
of the automation which was alluded to previously. For a 
number of years we have had detection devices throughout 
our entire plant, which addressed themselves to gross ex¬ 
cursions and lower explosive limits, which set off ventila¬ 
tion and deluge systems. I believe these have existed 
throughout many plants in the industry. 

But they, of course, addressing themselves to 
gross excursions of monomer, are devices that have existed 
for a time much less long than the time the industry has been 

j . * .*’ . '• ■' ' • - . * * •V . # ; ‘. r b’. 

in operation. 

What I am saying is, that it is unlikely that those 
devices had been installed in plants operating in the 1940's 
and many years ago. 





716 


775 


MR. KLJC3JK: Now, directing your attention to the 

improved ventilation systems, are there ventilation systems 

in the new plant that do not exist in your older plants? 

DR. LOBO: No, there is nothing different in that 
% 

aspect, What we have done in recent years is to increase 
the number of air changes per hour in our buildings. And 
our new plant will be designed on the same criteria. Also, 
as Mr. Tath mentioned, the new plant, will be in the south 
and consequently it is generally open-air construction. 

This is a problem in the plants in the north, because they 
are all constructed inside buildings. 

MR. KLEIN: Is there seme major problem involved 
in ventilation control, using ventilation as a control? 

DR. LOBO: In terms of moving enough air to meet 
some lower level of VCM - 

MR. KLEIN's Yes, in terms of removing the monomer. 

DR. LOBO: I think in some cases we are approaching 

infinity in terms of the amount of air we would have to 
' • • : i:'• ' • ’V’y h . ' '•• • • • : '•••':•• ..y 

move to have an undetectable level. I think you can roughly 

calculate, maybe it is more academic—but one pound of VCM, 
if diluted with air uniformly would cover an area of 30 acres 
15 feet high—and would equal vOna ppm. 

• • i • ' . . . 

MR. KLEIN: what technology in recant years have 
you used to control leaks better than you had previously? 

DR. LOBO: We have upgraded our equipment, but we 
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haven’t been able to really solve the problem. We have most 


1 

recently used our ovameter to determine the flanges, pump- 


3 

packmg, compressors and so forth, which are leaking~and 

- 

■ 

qivmg those more maintenance. Wo are looking at adding 


1 

pumps which will not leak or leak at lower levels, evaluating 


0 

m 

different types of valves which we feel might leak less. 



Rut this is a development program. 


1 

MR. KLEIN: Now, I understand that you have drama¬ 


0 

m 

tically reduced the levels of exposurevery recently, is my ' 

* * 


1 

understanding correct? 


1 

i DR. LORO: i don't think that was said. 

k 


12 

a 

MR. KLEIN: No, I have just heard that, I just 


*> 

want to know if that is an accurate understanding on my 


1 

part. 


! '* 

• 10 

1 DR * L0R0: he have made good progress, but I think 


we a^re talking about coming down from perhaps 200 ppm in 


1 

some areas now where we are 25 and 30, which has allowed us 


_ u li 

1 t0 ° peratG in those areas without the use of the respirators. 



’ ha Y e been Phased with our performance, but it is a long 

• • ■**>>>' ■ • • * • t •, .... , 


f ' ' » 

slow job. 


a jv... 21. 

^ 22 

MR. "ELLIN: Other than the controls, practices, 
etc., that you have indicated today, are there any other 


1 25 

means used to reduce the level of exposure of employees? 


1 24 

MR. FATH: Well, of course, we have used respira¬ 


1 

1 

tors a good percent of the time and have put certain operations 
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on a standard respirator use procedure. 

MR. KLEIN: How many hours a day do these employees 
wear the respirators? 

MR. SCARITO: It varies, of course, with the jobs. 
It would range anywhere perhaps from five minutes for some 

employees to as high as perhaps an hour to an hour and 15 

/ 

minutes at a time for other employees. 

Is that what you meant? 

MR. KLEIN: Yes. Now, at times when they are not 
wearing the respirators, are these employees in the ambient 
air that contains the vinyl chloride? 

MR. SCARITO: What level of vinyl chloride? 

MR. KLEIN s Any level. 

MR. SCARITO: Well, yes, we have, as we have indi¬ 
cated before, there are measurable levels of vinyl chloride 
throughout the entire plant. And the employees are there. 

MR. KLEIN: What level do you use as your cut off? 
MR. SCARITO: Well, currently 50 is the cut off 
point at which we require mandatory use of respirators. ‘ V 
MR. KLEIN: Are there levels in your plant where 
the levels are below detectable level, as we define it in 
the proposal? , . , . 

MR. SCARITO: Below no detectable? 

' ' > * . ‘ . i . 

MR. KLtlli: As defined in the proposal. 


MR. SCARITO: I don't know of any. area in the plant 

' ’’ . • 
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that is below, that is zero VCM. 

MR. KLEIN: How about one part per million? 

MR. SCARITO: There are a few areas that we can 
measure at one to two parts per million, very few. 

MR. KLEHIf Which areas are those? 

MR. SCARITO: In general, they are the office 
most of the time, some of the outside areas, occasionally 
some of the warehousing areas, storage areas. These are 
the areas essentially where we find this low a level. 

MR* KLEIll i Let's talk for a moment, if you will, 
about work practices that you have instituted which have 
improved - —or decreased the level of exposure. 

MR. FATH: Again, it would seem to me that the 
use o<- respirators and supplying additional ventilation, 
and a rather extensive measuring system throughout the 
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plant by not only personnel monitoring, but organic vapor 
analysis, has helped us most to identify problem areas and 
to make actual corrections. 

The big problem with personnel monitoring, when 


2! 

iZ 

23 

24 

25 


a high level occurs or a series of high levels occur within 
a low-level pattern, is the fact that these results come to 
us after the fact that these have occurred, and going back 
on those areas with organic vapor analysis equipment some¬ 
times tends to identify the problem instantaneously. 

And this is, of course, whyJthe continuous 


t 






monitoring system is such an integral part of the proposal 
in that, from a time point of view, from a dosage point of 
view, it will do more to ring an alarm when a problem 
exists, permitting correction, than we feel any other part 
of the corrections that we can make. 

KLEIN: At what level have your monitoring 
devices been set to alarm? 

MR. PATH: We do not have continuous monitoring 
installed in our plants at this point. 

MR * KLEIN: Have you contemplated a level to have 
the alarm sound? 

MR. PATH: Yes, we have. This would be the 40 
part per million. 

^ R * KLEIN: Excuse me, 1 was referring to the 
monitors which detect the lower explosive limit. Have they 
ever gone off? 

dr. LOHO: Yes, they have gone off a number of 

times, a good number ot times being due to short-circuiting 
in the wiring. But they are set at 25 percent of the lower 

• 1 • ■ V •• ' '* - r ■ ;f« ■ •/' "V - . • V v; 

explosive limit. And to give an audible alarm. And then, 

at 50 percent, to turn on a deluge system which showers the 
area with water. ’ ' •' ' " • » 1 ■’ * ■’ 

^ • KLEIN: Has it gone off because of vinyl 
chloride-? 

MR. SCARITO: Yes, we have had several occasions. 


A 










In each and every case--there have perhaps been four or five 
over the last couple of years, since we have had the instal¬ 
lation complete—in every case it has been due to a specific 
accidental discharge of monomer. By accidental, I mean not 
a routine gradual buildup of monomer in the area, but rather 
a specific blown gasket or something of this nature. 

MR. KLCIli: I would like to now direct your atten¬ 
tion to monitoring, tor a moment. Is there a hardship in 
monitoring the employees, a hardship for you people, the 
employer, in monitoring the employee rather than in monitor¬ 
ing the system? 

MR. FATHt It is not a hardship, it is an addition 
Ax operation which increases in complexity as you increase 
the number of sa?nples. And we feel that the continuous 
monitoring system will do that for us automatically and 

maintain much better records and will maintain a more 
complete, let's say, exposure under a time curve than the 
discontinuous personnel monitoring, will do. 






| jR/em 
tl fls 

trham * 

05 pm 


m 


..*v> <* r • * * • 

;-li 20 


MR. KLPIHr Does the monomer disperse the air 


equally? 


MR. FATII: I think it has been testified before, an 
we tend to agree with this, that it tends to disperse rather 
sluggishly and concentrates more around the area of primary 
leak than disperse very quickly into a vast mass of air. 

Of course, the extent of ventilation and air move- 

« 

ment then helps to diffuse it through a larger body of air. 

MR. Kblilli: Is there some reason why continuous 
monitoring would be more accurate measure as to what an 
employee's exposure to vinyl chloride is than would a 
monitor that is on the employee? 

MR. PATH: Yes, v<e believe so. If you just, for 
the sake of numbers, assume a plant that lias approximately 
200 employees and one ten-minute sample per week would 
generate two hundred samples, and ten samples would generate, 
let us say, two thousand samples, this is not a hardship, it 
is just a lot of analytical work. And those ten samples, 
by way of example, would cover 100 minutes of that employee's 

’ **•i.i t •>'?• *' *•* > /;",*• •• '“ -• *.'• *“• * *■ * *■ * ** 7 •; v ; • ,>>>.. 

* / • * 

presence of approximately 24 to 25 hundred minutes per 
week on the site. 

The area, if monitored properly, will tell us 

what is going on in every one of the 2500 minutes, as an 

example of 42-hour week, of that employee's presence on that 
. * ' • • 
site and his movement through the various areas on the site. 
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MR. KLEINs Now, on page 10 of the — of Mr. Fath's 
testimony, you indicate these actions would take two or three 
years. The sixth line. 

I an not sure I understand which actions you are 
talking about, to get to what level? 

MR. PATH: The actions required regarding 

engineering solutions, design specifications, and purchase 
and delivery of the equipment in order to permit us to get 
to the tenth part per million time weighted average. 

MR. KLEIN: On what basis do you say that it would 

take two to three years? 


MR. FATH: Well, I believe we have delivery 

schedules of some of the vital pieces of equipment on hand, 
given to us by vendors, plus the normal installation times 
that are common to the industry. 

I think our construction experience in ^exas and 
in Hew Jersey indicates that these are normal kinds of 
constructing or constructing units, or modification of the 
plants. ‘ ■*; ’ •• 


MR.KLEIXJ: Do they indicate to you why there would be 
a to to three-year delay? 

MR. LODO: This is mainly due to a backlog of orders. 
We are in one of the biggest construction booms in the 
history of the country. 


Some things are aJmost impossible to get. Three years 




for some complex pieces of equipment is not unusual. 

MR. PATH: I think I would like to modify the 
term "delay" here. I think these are normal in chemical 
construction. It is normal construction trmes. Delays would 
take us much beyond that period. 

MR * KLniiI: Iiow * again directing your attention to 
page 10 of the testimony, you indicate that 100 parts per 
million unreacted monomer in the rvc by October of * 77 . 

Could you tell us ha; you arrived at that date 
and the number, p.lease? 

MR. PATH: The basic number is an indication from 
current experimental work that we are doing. We fer thor 
conrrdent that over a number of our resins would t 
reduce residual monomer content below that point, therefore 
setting a hundred as, let us call it, a specification type 


of content. 


MR. KLEIH: Could you make those experiments, 
experimental data available to us? 

MR. path, We can make the results available to 
you. The methods how wo got to them we consider property 


of Tenneco. 

j * '.if < • . . f \ \ 




MR. KLIttll: And new about the date, October of * 77 ? 

MR. PATH: Well, this coincides with the prior 
comment on delivery and construction schedules. If „e need 
to make Integra! modifications in our plant, then we need to 









784 

725 


order additional equipment to achieve this on a routine basis 
across our entire, essentially our entire capacity, and 
therefore the date really relates to, again, engineering 
changes, to arrive at these levels. 

HR. KLEIN: Now, on page 11, also the bottom of 
page 10, you indicate that the monomer does not travel once 
it is combined. 

Have you done any testing of this question to see 
whether the monomer would come out of perhaps the reactive 
polymez, or some way be released? 

MR. FATII: I believe what we said that once the 
monomer is chemically converted into polyvinyl chloride, that 
process is not reversible. The monomer physically retained 
in the polyvinyl chloride is of course subject to potential 
release. 


MR. 'KLEIN: Let us talk about the levels that you 
recommend with respect to the PVC levels.. 


Where did you get those numbers from and those 


dates? 




• V.7 




■■■■ ", 




. '4 




MR. FATIIi The levels in the waiting zones in the 
PVC polymerization plants? 

MR. KLEIfi* Yes, sir. 

MR. FATII: In a sense, those levels work backwards 
from the level of maximum feasibility that we have determined. 

In other words, we are saying that we conceptualize 
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today in our plants, with our technology, if all our 
engineering concepts materialize, a ten parts per million 
maximum time weighted average level within two years. 

The other levels of proposed are, in a sense, then 
interim levels between the present and — and a period 
two years from now. They are interim for several reasons. 

Some of the modifications necessary can be made 
prior to the expiration of the two-year period and will have 
a minor improvement effect. 

The other significant element is that because of 
the weight we place on the continuous monitoring system, 
and there I know that v/e are in good agreement in that 
concept with other witnesses that have testified previously, 
v/e consider the continuous monitoring system necessary to 
tell us where we really are today. 

Because v/hile v/e can generate perhaps thousands of 
ten-ininute samples per week, the generation of those samples 
has a minor influence on time weighted average considerations. 
, . ^ > ,r,. Only a continuous understanding of the levels that 

r ” ' / • * '* " * ... 

-'*.*■*• % * • ' * * * * • • 

we actually have will permit us to finalize our corrections 
to be made to go dov/n to the ten parts per million level. 

MR. 1CLLI17: Let me ask you this: Is the basis 
upon which you state here today or recommend here today 
those levels, essentially the same basis •• that SPI had, 
that is, it seemed to be the consensus of those present at 
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the meeting that was discussed in«- their testimony, that 
that would be the level* 

MR. FAT1I: Yes, it is. 

I believe there is a common set of problems and 
therefore there is a consensus on the solutions to be applied 
to those problems. 
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MR. KbKIN.t Would it be fair to say that you 
reached that same result as SPI, just based upon technical 
projection, sort of a judgment call, as it were? 

MR. PATH: As a Tenneco judgment? 

MR,. RLiilli i Yes . 

MR. PATH: As a Tenneco projection, yes, I think 
that is fair to say, and I think as part of the SPI group we 
have certainly made our views knov.'n, I am sure that our input 
was a part of the consensus consideration. 

MR. -\LRtIII: What did you use as the point from which 
you projected? 
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MR. PATH: Well, as I stated before, the final 
point, and that is the ultimate, the lowest level we felt 
was practical to obtain — 

MR. UvUJIII: Kxcuse me. I v;ould sort of define that 
as the point to which you projected. The point from which 
you projected. In other words, what facta and data did you 
project from in order to arrive at the conclusions that you 
apparently had arrived at? 





, ? r- 


V 787 

* . 728 
MR- FAT1I: Well, the October 19 74 date is reasonably 
close to the present, and as it relates to engineering 
improvements, that which we have not done to date, we will . 
likely not then be able to do by October. 


state. 


So we are using a general assessment of the current 


I think it has been said before that the current 


state as of, lot's say, June 1974, is a considerable 
improvement over conditions in January when we became aware 

of the problem. 

. 

MR. KLEIN: Mow, I assume til at there were PVC 
manufacturers who have levels that v/ere considerably higher 

j 

than yours, is that a fair assumption? 

MR. PATH: On a personnel monitoring basis, 

ye3, we have heard expressions from other — from others that 
•...-they had higher levels. 


MR., KLEXIf: 


Did this recommendation take into 


i 

account the fact that these people have higher levels? 

; . . MR. PATH: No, it did not. - • ' .. „r • 

MR. KLEIN? Did it contemplate that some firms might 
not be able to get down to the level recommended? 

MR. PATH: Yes, it d.id, certainly. 

And I imagine that there night be testimony to 

that effect later on. 

, . / ■ ' ' 

MR. IT. JIT. r I don't want to take the time of the 



1 



hearing now, but I would make a request to you: if you 
would, could you indicate to us the various job classifica- 


3 

tions and, as closely as you can, indicate what type, what 

• 

4 

the level of exposure is as to. these job classificationsdand 


5 

whether it is an intermittent type exposure or a general 


fc 

exposure? 


7 

I really don't want to take the time of the hearing 


3 

now, but I think that explanation would be very useful to us. 


$ 

MRo PATH: I presume that these are the compliance 


0 

records that we new have at our plants? 


1 

Let us r.ay, cross-referenced by operator classifica¬ 


'£ 

tions? 


3 

MR. KLEIN: Yes, I think so. 


4 

1 

If you could do that, we would appreciate it* 


5 

! 

MR. FATli: Yes, we will make that available. 



1 

MR* KLEIN: Thank you. 


1 

Which job classifications are presently using 


y > 

respirators at your RVC plants? 


9 

'*> ’■ MR. SCARITO: There, the reactor operators for ” 

i / 

■J 

1 

certain short-term operations, are using respirators. 


T 

People who unload our monomer from the rail cars to our 

• »./.*« . : V 


2 

tanks wear respirators. Our cleaners, cur vessel cleaners 





wear respirators* Our maintenance people on certain specific 
jobs where they may come in cor.tact with residual vinyl 
chloride, wear respirators* 


















I guess that covers it pretty well. 

MR. KLEIN: In reducing the levels of exposure, 
from leakage of mechanical equipment, have other than what 
you have indicated in testimony, , is there any other type of 
equipment that you p^t in or contemplate putting in, that 
you would expect would reduce the level of leakage? 

MR. LODO: Mot really. I think there are various 
types of valves, various types of pumps, various types of 
compressors. 


Obviously we are e\,_iuating what is available, 

trying to determine wither it would be an improvement over 
what we are using. 

MR. KLEIN: Have you found any to be an improvement? 
MR. LOJO: Well, the so-called can pumps could be 
an improvement. Some valves would be an improvement over | 
what we are using. 


MR. KLEIN: Men/, on page 3 of your testimony, 

Dr. Lobo, you indicate that activated carbon is wholly 
.impractical where there are large volumes of air and 
concentrations of VCM are involved. ' v v: - ' 


Could you indicate why that is, sir? 

MR. LORO: The application that we are considering 
here is of the possible use of activated carbon to remove 
the VCM from the dryer out dfvit which has been mentioned 


It 


not only in our testimony previously at the hearings. 
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is one of the major sources of contamination of the atmosphere 
Here we are looking at tremendously large carbon 
beds and very small concentration of VCM in the air, plus 

with air there is great concern about polymerization of the 
VCM on the carbon. 

As I pointed out, even though there have been some 
claims tlx at this was a panacea for the ills of the industry, 
we only have limited amount of data. 

I must say that we haven’t seen anything negative 
in the limited applications that we are looking at; that is 
where there is no air present. 

But I don’t see it as a practical solution to 
recovering VCM that might be present in only 100 to 200 

parts per million, which is a general level in some of the 
dryer outlets. 

MK. KLEIN» Would you be concerned that it wouldn’t 
trap 100 percent of the monomer? Would that be a primary concein? 




MRo LOBO: Oust concerned that we are talking 

about very large piece of equipment, large pressure drops 

and the problems of polymerization of VCM on the carbon 

itself. ••••> , .* >. . 4 • Jw 


MR. KLEIN: have you done any experimentation in 

this area? 

' . , ‘ . A \ . / ' -. , 

HR. LOROi Wo have done some calculations to get 

some idea of the magnitude of the amount of carbon that might 


4 







1 - 




be required. 

MR. KLEIN: in situations where there is not a 
large volume of air with small concentration, where there is- 
not a large volume of air but still th~a are small 
concentrations, would your view be different? 

MR. LODO: We feel that it is possible that this 

would do the job, and it is on this conclusion that we have 
installed this unit at Pasadena. I can report to you in 
five or six months whether our judgment was correct or not. 

MR. KLEIN: I assume your judgment with respect 
to carbons to trap the monomer would apply equally to using 
carbon as a filter in the respirator; is that correct? 

MR. L0I30: Yes, its action would be the same. 

MR. KLEIN; Have you improved the efficiency of 
the recovery of the unreactive monomer in your plants? 

MR. LOBO: Yes, we have. 

MR. KLEIN; is that process licensed? 

MR. LOBO: We are improving this every day. We are. 

not satisfied with our present achievements. We will need 

* ... 

to add additional equipment to get what we feel is possible 


to get. 


MR. KLEIN? What percentage of unreactive monomer 


do you have now? 


MR. LOBO: It will vary between our plants, but 
generally the loss is between the three and four percent range 
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MR* KLEITI: Is that a recent change or has that 
been the number more than six months? 

MR* LOBOs This, I don't recall the exact numbers, 
but I say in some plants it has been an improvement of 
perhaps two or three percent over the la 3 t six months„ 

MR« IvLfclW: Is the process by which you reduced the 
unreactive monomer a licensed orocess,, or can you tell us 
how you did it? 

MR«. LOBOs It is just applying good engineering 
principles* I think the knowledge is available to the 
industry* It just takes time to implement it. 

MR* KLEIN: Do you know how, when you make a 
design specification, how you would project an to what the 
level of exposure would be after it was implemented? 

MR* LOBO: This is a — merely a judgment, since 
j we have never operated at the lower levels, we really don't 
know whether we can get there or not until v/e are there. 

A very. subjective thing. 

MR* KLEIIJ: Returning just for a moment back to 
the unreacted monomer, have you found that in reducing the 
unreacted monomer that the resins that have resulted have 
been less useful further on down the lxne, or have they 
kept essentially the same qualities? 

MR. LOBO: It depends how we do it. We have hurt 
the qualities of the resin by some of our experiments* 
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Other times we have been more successful. 


MR. PATH: I think the distinction might be made 

hero between the lowering of residual monomer contact in^ 
the resin and a lowering of losses across the plant. 

In one case we are talking about lowering in terms 
of parts per million. In the other case v/e are lowering 
the lack of accountability, if you wish, of the loss in 
terms of percent numbers. 

So the problems are not necessarily the same. 

MR. KLEIN: on page 12 of your testimony, again 
you have indicated that certain employees in certain job 
classifications are required to wear respirators part of 
the time, and that you believe that that percentage of time 
represents the tolerable maximum. 

No. 1, v/as the answer given before now reoresent 
reWhatmn you were talking about there, tolerable maximum? 

MR. LOBO s Yes. 

MR„ 4.....', On what basis do you conclude that 


one hour is the tolerable maximum? 

MR. LOBO: This particular judgment is based on 

.the comments made by Mr. Scarito as to the problems involved 

. " '• • * ■ ' '<■• f, ■ . y •• • ■ ... • ■ ; • 

in wearing respirators and these are real in our plants. 
Whether it is the one hour or not. 

MR. PATH: Again, Mr. Klein, I think we ought to 
distinguish between Mr. Scarito's comment that related to 












the present- One hour, one hour and a quarter- The present 
condition- We are not currently at the ten part3 per million 



maximun referred to in Dr. Lobo's testimony. 

In other words, we would expect the incidence of 
respirators to go up materially when v/e go down to the ten 
parts per million maximum. 

MR- 2 ! . Do you have any recommendations as t.* 

maximum amount of Lime throughout an eight-hour day that the 
employee should be allowed to wear a respirator? 

Should be required to wear one? 

MU. FAT!!:". We have no specific numerical 
recommendations„ 

MR. .C«* *•*:: s Mr, Scarito, have you performed any 
tests with respect to employees' hearing ability while wearing 
the full-face respirator? 

HR- SCARITO: I don't know whether you would 

formalize it oy calling it a test or not, but I have worn 
them myself. Many of our staff people have worn them to 

•. . v . . • h* / .r• v f . • . • ' • • . • ’/•'.*■/ • *• /'Si 

•, . 9 f, 

determine how readily they were able to see and operate and 

manipulate and so forth, and it's obviously quite 

4 •' v.'V • 

restrictive. I can't put a number on it, but there's no 

question about it. 

MR. TXIW.": So then your statement about respirators 
are based on your observations, then? 

Personal,observations,t.'mine and otherd 


MR. SCARITO 








MR. KLEIN 


t ?? 5 

On page 5 of your testimony, you 
talk about taking siding from the building. Made to wear 
respirators. ' 

Could you tell us how that works? 

MR. SCARITO: Well, what we have tried to do is 
approach an outdoor plant, where practical, and improve 
ventilation by taking off sections of the siding. 

MR. KLEIN; Thank you, Mr. Scarito, I have no 
further questions. 

MR. KtJCIIEMDECKER: One question I would like to 

direct to the panel. 


1 rom the standpoint of the nuinber of workers 


exposed to vinyl chloride at your various plants, could you 
give me a rough idea of the number, the rate of employee 


turnover at the various production stages? 

MR. FATIIs Our particular turnover history? 

MR. KUCIIENBECKER: Yes, perhaps in the last two or 
three years. 


, , .V "*• P *™ ! JSJi? £*, ^course, we have those data and 

we don't have them with us, but — 

MR. KUCI1ENBECKER: Could you make those available? 

MR. FATII: It is likely that perhaps a third of 
our workforce is in the -zero to five year category. Perhaps 
somewhere between a third and forty percent. 

MR. KUCIIENIJECKER: All right, thank you. 
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MR. LASSITER: I have a couple of questions I 

would like to ask Mr. Fath first. 

You mentioned that in your experience v/ith employee 
deaths, you had about 20 deaths out of 1,000, none of which 
were attributed to angiosarcoma. 

Do you feel that this finding is of a statistical 
significance when compared to the experience of the risk of 
angiosarcoma in the male population or the adult population 
of the United States? 

That is, this number of risk compared to what we 


normally see 


about 25 per the U„ S„ population? 


MR. FATH: If I understand your question. Dr. 
Lassiter, we're saying that we have had no such deaths out 


MyV-'jV 
■ »•'. *■ 4 " • 


of our population of 1,029? 

MR. LASSITER: Yes, I am wondering if you consider 

this a statistical significance in view of the rate that we 
normally see in the United States that has been reported? 

MR. FATH i I would suspect that both the number 

i- 

■ 2 G2TO uHJ the number 1,029 are too'smallrin:making any.tintju!.' 
statistical conclusions. 

. . , We are simply stating the fact that in that worker 
population, our operation has not experienced any of these 
deaths. 


MR. LASSITER: Than]; you. 

I was particular interested by your testimony as 
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opposed to area monitoring. 

Would you feel that perhaps that area monitoring, 
backed up by personal monitoring, would be something that woul 
be giving a picture of individual exposure? Realizing that 
the point that you raise, that perhaps area monitoring, if 
properly applied, can do this; but do you feel that perhaps 
personal monitoring may be required to establish this type 
of area monitoring before it can be relied upon? 

MR* 1A111: If I may reply to the question and 
perhaps a period of time in which area monitoring would be 
backed up by personal monitoring, and perhaps the burden of 

the person monitoring might be phased out if there is 

* 

satisfactory data available, that the two indeed coincide in 
what is represented as an exposure in the plant, then 1 
certainly see no harm in accumulating additional data. 

I would hope that with enough experience in the 
monitoring, in the area of monitoring work, that it can be 
demonstrated that immediately or eventually that personnel 
r . m0 “ i ^° ring is redun fant and that therefore that par icular 

• *■ * ■ •• 1 , * • >• *r • * f ' *' • '* , * • i » •* * • ; ‘ % 

analytical chore might be removed from the plants. 

MR. LASS1T13R: Do you feel that at any time you can 

■-j/'- * » . ■ • > . •• -.J. ; 

completely rely upon only area monitoring? 

MR, FATH: We would expect that to be true, but 
of course not having any direct experience, I don't think that 
we could make that statement here today. 












MR. LASSITER: In just a point of clarification, 
do you consider a safe threshold the same as a widely 
acceptable risk threshold? Is this one and the same, or are* 
we talking about two different thresholds here? 

That is,a safe threshold as opposed to a widely 
acceptable risk threshold? 

MR. PATH: I think the two concepts are 

alternate concepts. 

The most desirable, of course, would be to establis' 
a safe threshold in which one can have scientific confidence. 

MR. LASSITER: Would you have anything that you 
could tell us about what would constitute a widely accepted 
risk threshold as to who this would be acceptable to, for 
example? 

MR. PATH; .v Well, I think that is really the key 
of these deliberations here. I would expect that the 
Secretary * S :cf r.ni his decision in this matter, will represent 
the widest publicly accepted risk threshold when that 

'’decision is finally made. •* ? ; 

r •*,, , ' 3 • ’ • * j 

• r ' T 

MR. LASSITER: You would leave this decision to the 
government and expect the government to make this type of 
decision; is that correct? 

MR. PATH: Given the input that we are providing 
at this point, yes, I think that is the —— 

MR. LASSITER: Then you would have no guidance to 







give as to v/hat you consider a widely accepted risk threshold, 
is that correct? 

MR. PATH: Well, the guidance that ws have given 
represents one of maximum feasibility and we have given that 
in the unfortunate absence of conclusive data which I believe 
all interested parties concur. The- fact that conclusive data 
are unfortunately not v/ith us in the timespan required to make 
decisions. 

MR. LASSITER: I am not going to push this point, 
but I would like to see if you would be able, or fool that 
you can in any way give us some information about what you 
consider an acceptable risk, and I assume hero we are talking 
about a risk of contracting angiosarcoma. 

MR. FATI1: V7e are net in a position to do that. 

MR. LASSITER: Thank you. 


MR. 1;le1h i Thank you very' much. 

JUDGE MYATT: I was beginning to wonder if there 


would be any questions left for the rest of you to ask, but 



Workers. 


MR. CLARK: Dennis Clark of the United Steel 

* , . t , / . , 

r ' * ■ • .}•*.*• '• i y ‘ -H* * J Z v 

. .. v ; ' V * ; •, • * v * • . . • ’•* ; 


• ■ ♦’ » • 

s 


JUDGE MYATT: You are going to have to speak into 

that mike. 


MR. CLARK: Dennis Clark, counsel for the United 
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Steel Workers of America* 


J I will address this question to Mr. Fath, aldiough 

ho could defer to any member oz his panel if he deems it 


: 7%:i *:■■■■ % -T'i9 ' 


appropriate. 

; 

| In your various testimony you described your efforts 

I [ 

to reduce exposure levels in your existing facilities and 

j also, I believe, y^u described in your new plant that you 

i| 

are building in "exas. 

You made mention of various licenses or trade 

| secrets involved in various technological advances in 

reducing its exposure levels, is chat correct? 

MR* FATH: That refers primarily to our new plant 

j which we ha’-c the technology, for which we have licensed 
i 

J 

from tiie Shinitzu Company in Japan. 

MR. CLARK: Licensed from what other company did 
you say? Or are you the licensor? 

MR. FATH: We are the licensee. Licensed from the 

» 

! . 

Enmitiiu Company in Japan* 

»" J, f / j "j ■ "• >. ‘•■•j ^ 'V , 

MR. CLARK: I see. Are there -- are those type.s of 


license available for the rest of the industry also? 


knowledge. 


MR. FATH: Yes, they are, to the best of our ; 'i:i- 


MR. CLARK: Thank you. 
JUDGE MYATT: Yes, sir? 


25 


MR. SAMUELS: 


Mr. Fath, ha3 your company conducted 
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any morbidity studies? That is to aay, 
existing employees arid former employees 


teas among 


MR'. FATII 


we have 


given the medical examination 


aa per mo die a a protocol within 


recent wee?<s to our employee 


MR. SAMUEI 


time to 


MR, PATH: w< 


this time 


examining authoritio 


MRo SAMUELS: And I presume that you v»ould provide it 


MR, FATII: 


They can be made available v/h 


are completed 


MR, SAMUELS 


you sard that you needed 


per million at all plants, two 


years; is that correct 


MR. PATH: That is correct 


MR. SAMUELS: is there no difference, then, 

between the ability to meet this qoal by the location and 

• • H . 

age of the plant? 


MR. FAfll: If I understand the question correctly, 
Mr. Samuels, the newest p?ant currently under construction, 

I ve indicated, might be able to meet that standard before the 


I 
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two years. However, we will only know that once we 

\ , 

operateo 

MR.. SAMUELS: But in general you would expect that 
newer plant in the south , where they might be open, open 
plants might be jf a year’s period of time? 

MR 0 F'ATH: Mot wishing to speak for other 
technologies, I don 3 t think you can necessarily draw that 
conclusion because while that location favors lower 
levels, the quality of the engineering and frankly the 
type of the product produced, also has considerable 
influence. 


Let me add there that as I indicated, we manufacture 
some 36 different resins. Our new plant in Texas will 
produce only three of these types. 

Therefore, oth-jr technologies, whether they are 
located north, south, or elsewhere, are not subject to the 
same engineering skills and improvements as that particular 
plant is, 

•Xv*k»4;r#•.-'• ‘ ;,J ’•‘•'■•T.' . - 

MR, SAMUELS: I see. But in general you would, 

would you r-'ibscribe to the concept that the fewer the 
reactors* the larger the reactors that might be outdoors, 
plus supplying reactors with monomer'by pipeline, these are factor; 
which* reduce:'andcmake3mor.e«vfeasible the reaching ’.of'any 'level .• 


<1 

I 


Z f » 

kb 


MU. PATH: That is indicated, yes’, 

MR. SAMUELS: I have a question for Mr 


Lobo, but 
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I 

perhaps you night want to refer to someone else in your panel. 

I referred to you because you mentioned that the 
capital expenditures would be $10 million. 

Is this for all plants plus the contemplated 
expansion in Pasadena? 

i MK. LODO: Yes. this is our very preliminary guess, 

v/hat the capital requirements might be to reach the ultimate 
level that we can get to Jy 1976. 


MR* S/iKUf.ISs So it is not bared on a hare cost 


■ data? 


Mko LOBO: That is correct. 

MR. SAMUELS: Okay. 

How, you have broken this down by plants, or 
you just had a gut feeling that it was all the plants 
involved? 


* G J MR. LOBO: Mo, it has been broken down by plants, 

17 | again, based on our best estimate at this time. 


'V-i' 1 ® 


N V. v> a‘, '■ 


MR. EAMUELJJ: Given the current price of resin, 

I don’t know what you^ehajfgddCinn« Yesterday, one of the ■?*••• 

• . • . t | 

fabricators said he wac paying 35 cents a pound. Can I ask 
you currently what your prices are? 

MR. i?7tTII: Certainly. I believe the reference 
yesterday to 32 cents a pound was referred to plasticol* ;*for 
resin, which is of a different type and more costlv to 
produce. 


/ 
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Our general-purpose resins, our current price is 
17 cents a pound„ 

Mj*o SAMUELS: Now, looking ct this 510 million 
capital expenditure, and I realize that there are other costs, 
labor costs, et cetera; looking at it, could you calculate 
this cost as a percentage of the sales price, of the .resin v/hidi 
You 3 ust established — di.d I hear you right — you said 
17 cents? 

MR. FAVH: Yes. 

Im ° SAMUELS: What percentage of the sales price 
would this capital expenditure constitute, roughly? 

MR, FATK: I believe it can be calculated, but it 
depends -onr how many pounds <, 

MR* SAi»' = uil i Flow many pounds do you — 

MR° PATH: I don't think one can come up with any 
single percentage figure. 

Let us also include hero, tho ten was upward of ten. 

We are not currently sure that that particular number is a .. 
high enough number. It is an order of magnitude number that 
we arc quite convinced will not go below; we may go sub- 
stanticily above. 

, * . i* * • • > i' 

MR. SAMUELS: Would you hazard a guess about a 
range? .fttH.l.i.r Vi?. nrt.tf.fr «, single cost? 

MR, FAl’il: That is entirely dependent upon the final 
standards that will be issued, because that number and any 
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range associated with it relates to our final ruunber of 

! 

2 

ten parts per million, \ 

3 

HR, SAMUELS* That is right. I mean, given the ten 

A 

| partS per raillio11 ' 1 am trying to find out, got a feel for v/ha 

b 

J 

j this costs-. 

»; 

i MR. ^ A r ..’H: The ten mic/ht bo twentv. 

! * 

7 

I’m,, SAMUELS: The ten might be twenty? 

rz 

U 

! MR. PATH: Yes - 

1 

Si 

) 

MR, SAMUELS: And if it were $20 million, *ou 

la 

wouldn't want to supply for the record what percentage of the 

?! 

sa.l-33 price that might be? 

1?. 

j I will be very specific as to why I am asking 

i 

iii 

; these questions. There is another Arthur D, Little report. 

i4 

; It is ERA Document called Economic Analysis of Proposed 

fS 

j Effluent Guidelines for the Plastics and Synthetics Industry. 

IS 

On page 53 of that study, there is an interesting 

17 

i conclusion where they try to calculate the cost of meeting 

Hi 

ttie rugulaticns. They said die cost is die percentage of 

"t 

' sales of only 1.3 percent. * They said, "We believe"’— 1 am ' 

?.o 

quoting — "that this would not have any impact on the 

£1 

• industry. " ■’ . . i' T . -V ;> 


•So of course we ara trying to find out whether the 

£3 

cost of control, the ten parts per million or one part per 


million would be in that neighborhood. 



any thoughts? 
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<0 


20 

i ti »'<•;.;> ; vy.' • 

21 


24 


HR. FATH: Well, nowheres in our testinony—and I 
would like to reiterate this—have we been guided by those 
economic considerations. That is to say, we believe in 

investing the necessary funds to reach the most feasible~the 
lowest feasible level. 

So, we have not taken that consideration into account 
in coming up with lowest technologically feasible levels. 

MR. SAMUELS: Thank you. 

MR. COTTINE: Mr. Path, do I understand your 
testimony correctly that there is a new facility under 
construction and another facility under expansion, or is there 
only one facility that is being developed? 

MR. FATII: There is only one facility under 
construction. 

MR. COTTINE: And that is the Houston facility? 

MR. FATII: Yes. 

MR. COTTINE: When did your engineering planning 

commence tor that particular facility? The year. 

;:A; : .vvr[4 ' .- v . T "-nV. 

. MR. FATH: • I believe it was 1972. 

MR. COTTINE: When was the design and operational 
program completed? In other words, that study and final ' 
plans completed. 


MR. FATII: Well, we broke ground in August of last 


year, 1973. 


MR. COTTINE: August of '73. Did you make 
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any modifications on the basis of the old Maltoni experimental 
data as to the control technioues that you would use with 
respect to this VCM? 

MR. PATH: Well, as I indicated, we would expect to 
meet the 10 ppm maximum in the operation of that plant within 
a reasonable time. Since those levels are so considerably 
below anything either the Viola or the Naltoni studies 
showed at that time, that was not a vital consideration. 


MR. COTTINE: So, you did not consider the studies 
at that time and no modifications were made; is that correct? 

Mx*. PATH: At that time the state of knowledge was 
such that the 4 50 ppm level was the lowest one. 


MR. COTTINE: If indications were such at 10 ppn 
there was a carcinogenic response, would that orompt a 
renewed consideration of the controls there? 

MR. FATII: If i understand you, if that had been at 
the time we probably wouldn't have gone and expanded our 


business. 


rVv. " f#‘ *V;‘ '& X&i*& 

•MR. COTTINE: How has your monitoring progressed 


over the past two or three years? Has it been in steps, or 

* 1 . f ... 

what would you consider the milestones? 


[Continued on page following.] 







cm2 8 


» 


z 

3 


t> !! 
<« 

II 


' I 

a !i 


3 !| 


ji 

10 if 

it 

!J 


1! 


II 


is : 
]: 
'! 

14 
W> 


ii 


H 


<r* 


M 


80S 


r'i8 


Thin ir» monitoring, sensitivity. 

HU. FA'.?Us Yes, of course we have only instituted 
the personal monitoring since the issuance of the temporary 
standard, so we don’t have a two to three year history. 

The general history that wo have is somov/hat 
fjiialitativc in nature. Using voder;" levels as an order of 
magnitude, and I guess we have heard a lot of discussion on 
that subject, we have had. essentially no oiler/ levels in 
pur plants in many recent years that we have operated. 

MR. C0T7INE: So any sensitivity would be based 
just extensively on the Oder., level. You can’t describe 
your monitoring process from 250 parts per million down to 
50 parts per million.or,the?like? 

MU. FAIR: Not not backwards of the first part of 
tills year, that is right, 

MR. COTTINEt Was there some period? X asked in 
two or t.’iiTi??. years.. Was *■ .\/ a jemed v/hers there is a 




*.V ' 


US 

•MV?*? 

to 


to 


*1 

2 ?. 


break tli rough? 

• -S;-.i. • ' • ,.? -h' . $'■■■■■% 

MR. FAT1I: No, we cannot tell vou. 


£3 ! 


25 


MR. FAT1I: No, we cannot tell you. 

MR. COTTINE: All right. 

y :* ’ •• i . • , fi\ ;■ t. 

Someone on the panel discussed the fact that 
there were levels of VCM in the office. What was the highest 
level, and what are the average levels that you found in 

• f" 

those office sites? 

MR. SCARI70: I believe that was part of my 


/ 
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testimony,. 

The average levels, I would say, run between one 
and two. The highest level that I can recall seeing there 
would be about seven or eight, perhaps nine. Very occasionally 
that's about all I r can tall you. 

MR. COTTINE: Okay, that is one or two ppm? 

MR. SCARITO: Yes, that is correct. 

MR. COTTIME: Have your facilities been inspected 
by any governmental agency/ for vinyl chloride exposure 
within the past six months? 


MR. FATil: OSHA. 

MR. COTTINE: OSHA or perhaps local enforcement 

authority? 


MR. SCARITO: Yes, we were inspected on June the 

10th and 11th. 

MR. COTTINE: By OSHA? 

MR. SCARITO: By OSHA. 


MR. PATH: Also by Ei»a 0 

’•■;v • COTTINE: , By EPA? -. v . .., ..... 

MR, FATJI: Yes . 


■ • Vi’’ v V /. 


MR, COTTINE: I assume that both of those 


inspections involved VCM monitoring/ is that correct? 

MR. fatji : Yes , that is. 

COTTINE: What were the results of that monitoring 
conducted by these two agencies?. vcnn *>: ; 


•v 
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HI). PATH: Right. The EPA datn, I don't believe, 
are published as yet„ 

MU* COTTINE: You haven't received it? 

MR,, 1AT/I: No, our informal understandings are 

that the parineter lines are one part per million or below, 
he do have the data for our Pasadena monomer, they are on 
the order of .3 parts per mi11ion„ 

MIU CO'ITINE: And the OSIIA inspection, have you 

received the sample data sheets bac;: on those? 


I1R* PATH: No, we have not. We have had extensive 
inspection of our own data and records. 

MR,, COTTINE: I assume in response t.o the other 

response , it will be submitted for the record? 

MRo PATH: Certainly c 

MI'o COTTINE i Would you also submit the OSIIA and 
EPA monitoring levels? 


MU* F A Til: We will be glad to when they are 


received. 


.* \ • .« { • 


*,' ■ • . .v. ■ . " 

■ * . •» . • 


■i. .V 




, 7 


MR. COTTIMEt Obviously you have a monitoring 
program, Do you have a medical surveillance program? 

MR. PATH: We do, 

MR. COTTINE: Have you established any ppm levels 

or goals recently, since the establishment of the emergency 
temporary standard? 
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HR,, PATH: Weil, we certainly established the 
emergency temporary standard as ai. operational procedure 0 
If I understand your question,, 

MR. COTTIME: Okay. And therefore what was your 
goal prior to that time? 

MR. PATH: I don't believe we addressed ourselves 


to that particular problem of goal prior to that time. 

Since the goal was not set,, for , 

MR. COTTIME; Mow, with respect to the medical 
surveillance program, how did you employ the experimental 
data on the carcinogenicity of vinyl chloride in the medical 
surveillance protocols that you developed, or did you? 

Mi;. PATH; We did not develop our own protocols, 
but are rather foilov/ing . the protocols established in 
the standards. 


MR. COTTIMEs do you have no medical surveillance 
protocol prior co the standards? 

MR,, PATH; I didn't say that. And I don't think 
you asked that. 

I think you asked, rf I understood it, how v/e 

developed the current medical surveillance protocol. 

; •’ * • . 

And that was Gn the basis of the guidance we 

received from the published protocol. 

MR. COlTIMI,s All right, now prior to the adoption 
of the emergency temporary standards, you did have a medical 


I 
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1 
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) 

1 

surveillance protocol# did you not? 


2 

MR„ FATH: V7e had medical examinations for 


) 

3 

employees that came on board, and you might call it the 


4 

ordinarv physical examinations that are consistent with 



5 

j 

industrial hygiene practice# not addressing itself to this 



6 

special problem* 



7 

! 

f 

MK U COTTINEs Okay# so# in summary# then# you had 



8 

a medical surveillance protocol# but it was not specific to 



S 

liver dysfunction amongst the workers who were exposed to VC? 



10 

MR*. FATH: That is correct* 



ti 

MR* COTTIME s Would you submit your current 



12 

medical protocol for the record? 


1 

»:l 

1 

HR* FATH: Well# v/e would be glad to# but I think 



14 

j 

it would be a duplication of that which is in print# since 



iS 

| 

it is# in fact# no different than that which has been 



15 

published. 



17 

1 

I1U„ COTTIME: I think it would be helpful just to 



13 

see what the protocol was* 


v ... ■ \ .■>• • 

f . 

19 

JUDGE MVATT: Go to your next question# Mr, Cottine, 



20 

MR* COTTINEs llow many Tenneco plants will be 



21 

covered by the OSIiA permanent standards for VCM? . 

• > 


22 

1 

iMRc FATH: That depends upon the final complexion 


I 

23 j 

of the standard, Ue will have three plants for VCM and PVC 



1 

24 

manufacture. We have another three plants.for vinyl 



25 

processing# and depending on the outcome of the deliberations 



o 
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in line with the suggestions for proposals to eliminate 
these, it will either be three or six 0 

MR*. COTTINE: 0kay o How many of these plants will 
be forced to close down if the proposed standard is in fact 
adopted by the Secretary of Labor? 

MRo FAIII; Well, as I indicated in the options that 
we have, if we close down the three resin plants, then the 
three processing plants would be closed down for lack of 
product,, 

MRo COTTINE: But if you could otherwise be supplied 
PVC resins, your other plants could ;comply’.ze ecrvd inpoi 
with the proposed standards? 

Let me rephrase that. 

If you had a supply of PVC resins — 

MRo FATiij Without manufacturing — 

MU« COTTINEs Right, would your other plants still 
be capable of complying? 

MR. FAT!I: i believe so. 


•} *i \ ■ 


MR. COTTINE: Fine, thank you. 

JUDGE MYATT: 7uiy other questions? 

[No response.] 

JUDGn MYATT: Thank you, gentlemen. 

Hie Dow Chemical people, I told you that I hoped 
that we would get to you. I seriously doubt it. 

This was scheduled for an hour, and it took roughly 
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At the rate v/e are.going, I don't guarantee it. 


gentlemen* 


We are going to take a recess, 

(Short recess „ 3 

JUDGE HYATT: As I previously advised you, there 

will be changes msdo in the schedule, and we are going to 
make cite right now. 

Wo are going to have Dr c Peters of Harvard School 
% 

of Public Health, who lias a very short statement,, 

Notice that, please, Hr., Solicitor, in your 
examinationf a very short statement to read* 

He will cl;on be subject to questions,. 

As soon an ha concludes, and as soon as the questions are 

v 

finished, v/e will take Air Products „ 

Proceed, Dr. Peters. 

A VOICE: If I may. Your Honor, raise one point. 
We were not expecting another medical witness now 

in view of the scheduling, and frankly did not have long 
medical materials for crows~examination c 

Obviously we will do the best we can — 

JUDGE HYATT: Fine. That is all wo want you to do 
Your objection is noted* Overruled. 

A VOICE: I would like to associate mvself with 


that 
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July 29, 1974 


l> r. o u le r. Jjrneno 
Occupational Safety and 
health J'.ctd.nistration 
Docket 0311-36 
toos 230 

1726 n Street, N.W. 

Washington, D. C. 20210 

Dear Iir. Jimeno: 

PvG: Bequest to Correct Vinyl Chloride 

_h earing Transcrip t_ 

From a reviev; of tho transcript of Tennoco 
Chemicals, Inc.*a testimony at OSILVs vinyl chloride hear¬ 
ing v/o found that tho court reporter reversed pages 700 
and 701, thus making incomprehensible a portion of Dr. 
Lobo'a direct testimony. l»a hereby request that you cor¬ 
rect the transcript to rover no tho order of the page 3 which 
are numbered 700 and 701, and to change their numbers. 

Wo have also found a number of other errors in 
tho transcript, and v;e request that each of those errors 
bo corrected in order that the transcript will accurately 

reflect tho Tcnneco testimony. Tho other errors to bo 
corrected are i 

(1) Pago GS3, line 22: "Burlinton" should road 
"Burlington" 

(2) Pago 691, line 7: "Tho result" should road 
"This result" 

(3) Pago 692, lino 17: "rococjnizoo" should, 

road "recognize" 


' i. 







I 

8IG 


Hr. Julo3 
July 29, 
Pago 2 

J ieveno 
1974 






(4) 

Pago 

693, 

lino 

25: 

"**or" should read "for” 

"reason" 

(5) 

Pago 

69C, 

lino 

21: 

"reasons" should read 

"tank car 

(6) 

Cl 

Page 

699, 

lino 

2: 

"rank Cc».re" should read 

VCM” 

(7) 

Page 

699, 

line 

8: 

"ofVCn" should read 'of 

(C) 

"ofa" should r 

Page 700 
road "of a" 

(presently 

numbered 7 01), line 15: 


(£> 

Pago 

716, 

lino 

o? - 

b/a • 

"v/kat ppm?" should read 


"ono ppm." 


(10) 

Page 

717, 

line 

"OVA meter” 

(11) 

Pago 

722, 

lino 

read "disperse 

in the” 


(12) 

Page 

722, 

lino 

road "employees 

, tnon 

, tl 


(13) 

read "sampIon. 

Page 

*. * . a o 

722, 

lino 

(14) 

Page 

723, 

line 

"ten parts" 

(16) 

Page 

724, 

lino 

times." shoulu 

react 

"Ihafc is : 

(16) 

Page 

724, 

line 


our resins \7ould r ' should road 
resins v;a would" 


2: "ovamoter" should road 

1: '‘disperse the" should 

15: "employees and' should 

17: "samples, tills" should 

9: "tenth part" should read 

4: "It Is normal construction 

onyial construction time.*' 

.13 1 "that over a number of 
that in a number of our 


(17) Tags 725, line 20: "in tho waiting zones” 
should road “in tha breathing zones” 

(1C) Pago 726, lino 4: "levels of proposed" 
should read "levels wo proposed*’ 

(19) Pago 720, line 10: "that it had” should 
read "that they had" 



\\ 
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X 

O 

O 

817 

1 

I 

Mr. JuIog Jimono 

July 29, 1974 

Pago 3 

l 

1 

(20) Page 730, lino 14: 
should read "so-called canned pumps 

"so-called can pumps*’ 


(21) Page 730, lino 23: 
road "hero is the" 

“hero is of tho" Ghould 

■b 

1 

(22) Pago 730, lino 24: 
should read ‘‘dryer which” 

"dryer out iron which" 

■ 

■ 

(23) Pago 730, lino 23: 
should read "testimony but previous 

“toctimony proviously" 
ly" 

■ 

■ 

(24) Page 731, lino 11: 
road ‘'air present." 

"air pressure. “ should 

1 

■ 

(23) Pcigo 732, lino 11: 
"to carbon" 

"to carbons" should read 

1 

■1 

(26) Page 733, lino 7: 
should read "licenced process,” 

“1Iccnsed pr&cticc, " 

1 

(27) Page 734, lino 3: 
read "monomer content" 

"monomer contact" should 

1 

(23) Pago 735, lino 3: 
read "maximum TWA referred" 

"maximum referred" should 

1 

(23) Page- 735, line 6: 
"maximum TWA. " 

“maximum." should read 

1 

(30) Page 736, lines 2-3 
to wear respirators." 

: Delete nontence "Made 

i 

1 

(31) Pago 737, lino 1C: 

should read “tliie of statistical" 

"this n statistical 1 ' 

1 

(32) Pago 737, lino 19: 
"are too snail" 

“are email" should road 

1 

(33) Pago 737, lino 25: 
"particularly" 

"particular" should read 

1 

(34) Pago 733, lino 1: 
“it refers to” 

"opposed to" should road 

■ 

1 

1 

(35) Pago 73S, lino 9: 
road “question as" 

"cjuostion and" should 







Vii r» Jules Jimeno 
July 29, 1974 
Pago 4 


8 IS 


(36) Pago 730, lino 12: "the person monitoring" 
should read 'the personnel monitoring" 

(37) Page 739, line 17: "area of monitoring" 
should read "area Monitoring" 

(33) Pago 733, line 10: "demonstrated that irraia- 
dxately" should read " demon a tr a tod immediately* 

(39) Pare 739, lines 16-17: "I would expect that 
tho Secretary extend hi.-; decision" should road ‘ I would 
expect that Secretary stender's decision** 

(40) Pago 740, line 5; "data which" should road 
data with which" 

(41) Pago 741, lino 11: "its culture levels/* 
should read "its exposure levels," 

(42) Pago 741, lino 13: "which v:e have the tech¬ 
nology, i:or which wo have licensed" ohould read "for which 
v;e have licensed the technology" 

(43) Page 741, lino 14: "JJhinitsu Company" should 
read "Shinotsu Company" 

(44) Page 741, lino IS: "Shinitzu Company" should 
read "Shinetsu Company" 

(43) Pago 74-3, lino 22: "with monitored pipeline,' 
should road "with monomer by pipeline," 

(46) Pago 744, lino 19: "v/hafc wo are" ohould 
road "what you are" 


(47) Pago 744, lino 23: "pound wag referred to 
plastics for" ohould read "pound referred to plastisol" 

(43) Pago 743, line 20: ‘'convinced will" should 
road "convinced we will" 


"nowhere" 


(49) Pago 747, lino 1: "nowhorea" should read 


(50) Page 747, lino 17: "enginooring plant" 
should read "engineering plana" 

(51) Pago 747-A, line S: 'million maximum" 
should road "million TWA maximum" 
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Mr. Jules Jirceno 
July 29, 1974 
Pago 5 


(52) Pa go 747-A, l^ e 7: 
read "old or the new" 

(53) Page 745, lino G: 
should read "Using odor levels 


"old or the" ohould 
"Using older levels' 


(54) rage 748, line 8: 
read ,: no odor levels" 

(55) Pago 743, line 11: 
should read "the odor level." 

(5G) Page 749, lino C: 
should read "Hava your facilities" 

(57) Paqe 750, Una 6: 
should read "the perinotor lines" 

(53) Pago 750, ^Une 7: 
read "r.oncrr.sr plant, ta.ey 


-no older levels" should 
"the older level.” 

“Have you facilities 
’ tho parameter lines 
"rronoraer, they" should 


Plooso inform mo whether tlio corrections Ustod 
above will ho wade in the transcript. 

c< r^'r'rtslv YOUXS, 


7^1 lan J« 'iopol 
Counsel tor 

Tennoco Chanicalts, in 1 ' 


omf 

bcc: Mr.' Joseph Fath 

George £ ’‘•nt, Esq. 

J. T. Smit, 


*3 

PNLV. COPV AVAILABLE 








